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Customer Preferences Come First 





Specification Of Small Motors 


.. that’s why it’s running today 


Unbreakable Plugs For years an identifying mark of a good electrical appliance, 
Belden electrical cords and plugs are an accepted token that 
the manufacturer was careful in the selection of the parts for 
his equipment. Belden cords have promised freedom from 

Corditis, and in this present emergency have proved their 
value on a host of electrical tools and appliances that are 


still giving service. 
l nbreakable Connectors 


\fter the war, customers will again look for nationally ad- 
vertised Belden cords and plugs as a guide in purchasing 
electrical equipment. Take advantage of the plus value of 
Belden materials when designing your post-war products; 


specify Belden Corditis-free cords. 


BELDEN MANUFACTURING COMPANY 
1633 W. Van Buren Street, Chicago 44, Illinois 


l nhreakable Strain Relief 











LOW COST LIFE ASSURANCE... 





for 
Ball 


Bearings 





SUBJECT: Follower Roll mounting 


COMMENTS: Combination seal for 
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| THESE MOUNTINGS 
operate at slow speeds and are subjected to 


considerable cutting oil or compound and 
abrasive matter. 





Upper mount combines a labyrinth closure 
with a synthane sealing disc which presses 
lightly against the smoothly ground bearing 
face. Result is excellent protection against 
either wet or dry contaminants, without objec- 
tionable friction at speeds involved. 





@ Ball bearings will give long life and fine accuracy — 
but only when they are enclosed by methods which assure 
adequate protection from dirt or other injurious matter. 

At slow speeds a positive seal is frequently essential. 
Here are two that are not expensive and are adaptable to 
many applications. 

If you use or intend to use ball bearings, New Departure 
engineers are always ready to help you get the most out 
of them. 


NEW DEPARTURE 


BALL BEARINGS 




























Lower mount swings through a wide arc and 
is thoroughly flooded with cutting oil. Speed 
of rotation is very slow. Under these conditions 
an extra sliding seal is used, consisting of a 
bronze ring held in light contact by a stock 
finger spring. 


Seals such as these are relatively simple, 
occupy little space and are long-lasting. They 
also afford very good bearing protection and 
are efficient retainers for either oil or grease. 





































NEW DEPARTURE © DIVISION OF GENERAL MOTORS CORPORATION + BRISTOL, CONNECTICUT 
Sales Branches: DETROIT, G. M. Bidg., Trinity 2-4700 . CHICAGO, 230 N. Michigan Ave., State 5454 ° LOS ANGELES, 5035 Gifford Ave., Kimball 7161 
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Stamping this carbine trigger housing from 
COLD ROLLED 


STRIP 


% Saved 720,000 hours machine time 


* Saved 635 tons of steel 


* Saved $5,100,000 in cost (on the basis of producing two million pieces) 


HE conversion of this one part of 

the U.S. M-1 Cal. 30 Carbine, 
from a steel forging to copper-brazed 
strip steel stampings saved more 
than these substantial amounts of 
time, materials and money. It also 
released 97 milling machines, 16 
broaching machines and 21 profilers 
for the production of other badly 
needed ordnance parts. 


The production in strip steel of this 
trigger housing is typical of the im- 
portant work of redesign and conver- 
sion being done by Ordnance engi- 
neers and leaders of the pressed metal 
industry. Some 800 conversion sug- 
gestions like this already put into 


actual production have resulted in 
savings of enormous amounts of criti- 
cal materials, have released countless 
numbers of critical machines, have 
saved millions of man-hours, saved 
millions of dollars as well. 

The ready adaptability of cold 
rolled strip steel to this far from sim- 
ple part—in which final tolerances 
were maintained to within .002” and 
.005”—and the savings in weight 
and cost it makes possible are, we 
believe, significant to every manufac- 
turer who is looking ahead for ways 
to improve his peacetime product 
and to reduce its cost. 


We have in our files the records of 


AMERICAN STEEL & WIRE COMPANY 


Cleveland, Chicago and New York 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 


UNITED STATES STEEL 


many such war-time applications of 
American Quality Cold Rolled Strip 
that not only indicate the wide field 
for postwar applications this versa- 
tile metal offers but that show, by 
actual time and cost saved in fabrica- 
tion, the economic advantages of its 
use. 


Our engineers will gladly discuss 
this matter in detail with you at 
your convenience. 


ELECTRICAL MANUFACTURING, meee s monthly by THE GAGE] PUBLISHING CO., 1250 Sixth Ave., “g Ag ag N. ¥. Accepted under the Act*of 


1934, at Philedelphie, Pa. authorized July 20th, 1934, Vol. ‘34 
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P The characteristic you demand in a capacitor is long life. And in this all- 
: important matter the record of Tobe Capacitors is an enviable one, with 
almost complete absence of “returns.” 

ES 


i Lasting stamina is built into Tobe Capacitors through every step in their 
manufacture and is cross-checked by frequent, rigid inspections. Electrical 
) ratings are always on the conservative side. Research is continuous in the 
- &§ search for an even better way, an even higher standard. 


Type OD Capacitor (illustrated below) is manufactured in the careful Tobe 
: way. Mineral oil impregnated and filled, in a streamlined drawn container, 
hermetically sealed. Designed for operation under a wide temperature range. 
Why not place your capacitor problems before Tobe engineers? Inquiries 
OU receive prompt, intelligent service. 


we 


SPECIFICATIONS—TYPE OD* CAPACITOR 
RATINGS : 
LO N G L i F E 600 VOC Single Units -05, 0.1, .25 Mfd. 
Dual Uni .05, 0. w 
A S Ss ij R E D Triple Units Za ae a 
1,000 VDC =3=— Single Units .05, 0.1 Mfd. 


Dual Units -05, 0.1 
Triple Units .05 


STANDARD CAPACITANCE TOLERANCE—plus or minus 20.%** 
TEST VOLTAGE—twice DC rating 

GROUND TEST—2,500 Volts DC 

OPERATING TEMPERATURE—S5° F. to 185° F. 


SHUNT RESISTANCE : 
.05 to 0.1 Mfd.—20,000 Megohms 
-25 Mfd. —12,000 Megohms 


POWER FACTOR—1,000 cycles—.002 to .005 
CONTAINER SIZE: 

Width 9/16. length 1-11/16 , height 1-17/32” 
MOUNTING HOLE CENTERS—2-1/8 





UTSCHMAY 
OS o : 2, 


« 
y xe 
ys massact” 
a small part in victory 
TODAY 


Illustration shows capacitor with bottom terminals. Capacitors also available with top terminals. a big part in industry 


*Data sheets showing complete code number for units having a specific capacitance value and volt- 
age ratings available on request. **Other tolerances available. TOMORROW 
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the weatherproof plastic - | 


... ELECTRICAL, MECHANICAL, 


| 


A. 'n the dipole antenna housing for the Western 
Electric absolute altimeter, PLEXIGLAS retains 
its excellent electrical characteristics under 
exposure to rain, snow and extremes of 
temperature. 


B. Prolonged weathering has little or no effect on 
the dimensions, shape, or mechanical strength 
of PLEXIGLAS. This characteristic is exempli- 
fied in the PLEXIGLAS molded radiator orna- 
TL alae iite laa e 


C. The permanent transparency of PLEXIGLAS 
is a factor of major importance in the astro- 
domes through which aerial navigators sight 
their octants. PLEXIGLAS does not discolor 
irolmlosi MitMaesiilMalidih chit mole Sa elerie QO 
to sunlight. 


ROHM i. ate, 


Manufacturers of Chemicals including Plastics . . . Synthetic Insecticides . . . Fungicides 








Plexiglas 


, PPTICAL PROPERTIES ARE PERMANENT 


ewe the service standpoint, a major advantage of 

PLEXIGLAS is its resistance to weathering, aging and 
water immersion. The designer or engineer can incor- 
porate in his product the desirable electrical, mechan- 
ical or optical properties of this Rohm & Haas acrylic 
plastic with the full assurance that these useful 
characteristics will be permanent and weatherproof. 


1 Dielectric strength is unimpaired 
*by weathering or water immersion. 


With its dielectricstrength 
of 500 volts/mil (60-cycle 
short time test at 25°— 
30° C.), PLexicLas is an 
excellent insulator. Pro- 
longed weathering and 
immersion in water have 
little effect on the prop- 
erty. Its low power factor 
(0.05 to 0.06) is also per- 
manent. 





9 Mechanical strength is unchanged 
*by aging, flexing, extreme cold. 


Both laboratory tests and 
actual service prove that 
PLEXIGLAs retains its full 
mechanical strength at 
temperatures as low as 
- 67°F. Weathering, aging, 
water immersion and con- 
tinued flexing also have 
practically no effect on 
the strength, dimensions 
and shape of PLExicas. 












Prexicias is the trade-mark, Reg. U. S. Pat. Office, for the acrylic resin thermoplastic sheets and molding powders manufactured by Rohm & Haas Company. 
Represented by Cia. Rohm y Haas, S.R.L., Carlos Pellegrini 331, Buenos Aires, Argentina, and agents in principal South American cities. 
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3 Transparency loss is negligible 


*after prolonged exposure to sun. 


The crystal clarity of 
PLEXIGLAS is practically 
unaffected by long exposure 
even to extreme weather 
conditions. Its initial light 
transmission of 90-92% is 
decreased by only 1% after 
two years’ exposure. 


LOOKING AHEAD 
THROUGH 


Plexiglas 


Rohm & Haas is the pioneer and principal 
producer of acrylic plastics. ‘Today PLEXIGLAs is 
found on every type of Army and Navy plane — 
convincing proof of the qualities that have made 
it “‘aviation’s standard transparent plastic.” 

Why not investigate the ways in which it 
can give your product new sales advantages? 
Write or call our nearest offic -e— Philadelphia, 
Detroit, Los Angeles, Chicago, Cleveland, New 
York. Canadian Distributor, Hobbs Glass Ltd., 
Montreal. 





Only Rohm & Haas makes 


PLEXIGLAS 


CRYSTAL-CLEAR ACRYLIC SHEETS 


AND MOLDING POWDERS* 
*Formerly CRYSTALITE Molding Powders 


WASHINGTON SQUARE 


PHILADELPHIA 5, PA. 


Enzymes ... Chemicals for the Leather, Textile, Enamelware, Rubber and other Industries 























& MILLION tiny pellets—hurtling with 
incredible speed and striking from every angle— 
beat a toughening tattoo upon the Muehlhausen 
Springs inside this huge shot blaster. This 
hammering “work hardens” the surface to boost 
the endurance limit of the spring. 


Shot blasting also lengthens spring life by 
smoothing out microscopic “hills and valleys”, 
and thus prevents early failure from stress con- 
centrations at these points. 


The superficial results of this process can be 

seen with the naked eye—for a clean, lustrous 
finish is produced. But the more important 
results show up, only after years of service, in the 
lasting efficiency of Muehlhausen Springs. 


MUEHLHAUSEN SPRING CORPORATION 
Division of Standard Steel Spring Company 
8uu Michigan Avenue, Logansport, Indiana 


TWO NEW FOLDERS — FREE 


== a) Die Spring Bulletin illustrates, describes 
: 206 sizes and types of die springs. 


Armament Bulletin shows importance of 
springs for many types of war material. 


ELECTRICAL MANUFACTURING 





— “Magnetic Controls 


FOR SINGLE-PHASE AND SQUIRREL-CAGE MOTORS CONSULT 
WESTINGHOUSE BUYING DATA (NEW CATALOG 7000) 


With the new Westinghouse Buying Data, you 
can select and purchase the proper motor control 
in half the time. 

Data, as presented, is striking in its newness. 
It’s easier to read, easier to understand, and 
easier to use than any published previously by 
any manufacturer. 


Chances are—if you are a buyer of motors and 
controls—that you have already received a copy 
of this new Catalog 7000 by mail. However, if 
you have not received your copy, write, wire or 
phone your nearest Westinghouse district office. 
(Requests will be filled through: district offices 
only — no mailing from Westinghouse head- 
quarters at East Pittsburgh.) J-60552 


Westinghouse 2 ton ineslirlens 
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And now we add 
to make CLOTH serve more people... more ways... 


Embossing is a surface treatment generally applied to coated much of the durability of leather and, in addition, are water- 
cloth to secure a decorative effect or to simulate a naturally proof, non-porous and uniform. Various coarse fabric textures 
irregular surface. One of the most common forms of embossed are embossed as well as all-over designs. A combination of 
treatment copies various leather finishes and many so-called embossing with printing (color on high spots) produces um 
“imitation leathers” have all of the appearance value and limited pleasing contrasts. 


CURRENT HOLLISTON PRODUCTION inciuces coated AND IMPREG- 
NATED FABRICS. . INSULATING CLOTH BASE. . SEPARATOR CLOTHS rubber, starch-filled, 
glazed. TRACING AND BLUE PRINT CLOTHS white and blue, ink or pencil. MAP CLOTH, 
PHOTO CLOTH, self-adhesive. REINFORCING FABRICS. SIGN, LABEL AND TAG CLOTHS, 
waterproof to take any ink, meet any inking problem. BOOK-BINDING CLOTHS. SHADE 
CLOTH, impregnated waterproof, opaque, translucent or light proof. 

We urge you to consider CLOTH; and invite you to consult with us concerning possibilities and 
developments for your specific requirements. 


ELECTRICAL MANUFACTURING 





If in your products you use electrical transmission equip- 
ment, there is in these Data Sheets information that you can 
use to advantage, if not today then on postwar products. 

Amphenol equipment is used where the requirements 
are tough. There are Amphenol products for current of low 
or high frequency. Wherever you use electricity you need 
the best of equipment — Amphenol. 


Use the coupon to send for 
the information you want 


AN and 97 CONNECTORS — <== ——— = = = 
Where electrical connections must be positive and secure, where they must 
be made or broken quickly—as on aircraft, tanks or ships—these connec- 


tors are used. Made with from one to forty-eight contacts. On the coupon 
check Section A. 


SPECIAL CONNECTORS -——— —— —— — — — — — 
These are the special service connectors—explosion proof, moisture proof, 


thermo-coupling, grounding, instrument, special mounting, etc. Mark the 
coupon Section Al. 


CONDUIT FITTINGS 

Conduit couplings—straight, 45° and 90°, coupling nuts, ferrules, clamps, 
etc. Designed for secure connections. Properly finished to avoid abrasion 
of wire insulation. On coupon check Seetion B. 


AIRCRAFT ELECTRICAL CONDUIT and CABLE ASSEMBLIES —-———— —~ 
Flexible metal and plastic conduit, cable assemblies, -wiring harnesses, 
etc. Ample facilities for quantity production. On coupon check Section B1. 


SPECIAL TOOLS —— — — —— = = 
Conduit ferrule crimping machines, saw vises tor cutting conduit and 


cable. Special tools for good work on this type of electrical equipment. 
Mark on the coupon Section C. 


For ultra high frequency transmission—Amphenol low-loss cables and 
connectors—a complete line. This includes the full list of RG type cables. 
On coupon check Section D. 


BRITISH CONNECTORS ———— — — — — — — — — — 
In quality, type, range of size and application these are similar to Am- 
phenol AN and 97—but built to specifications of the British Air Ministry. 
Mark the coupon Section E. 


RADIO PARTS AND ACCESSORIES -°- OOOO ere re ee —_—— 
For Radio, FM, Television, Electronic and Sound equipment—connectors, 


sockets, plugs, etc. Also special tools for wiring. On the coupon check 
Section F. z 


SYNTHETICS FOR ELECTRONICS AND INDUSTRY —- —— — 

The story of Amphenol’s facilities for making plastic parts or products 
by compression or injection molding, extrusion or machining. On the 
coupon check Section G. 























WE SUGGEST THAT YOU REFER TO THIS PAGE WHEN PLANNING YOUR POST-WAR PRODUCTION 


When Materials and Manpower are Released 


POLLAK MANUFACTURING COMPANY 


Will be equipped to serve you with these Facilities 


RESEARCH AND DEVELOPMENT NOW: | 


The Pollak Company maintains an ex- 
perienced and versatile technical staff for 
research, development and designing of 

roducts and for manufacturing methods. 


Blanking, Stamping, Drawing operations 
ranging from very small precision work to 
medium heavy work. Maximum depth of 
draw, 1114’’; maximum diameter of shallow 
stamping, about 45’. Materials worked: 
carbon steel, stainless steel, brass, bronze, 
monel metal, inconel, aluminum and strong 
aluminum alloys. 


Sheet Metal Fabricating from the lightest 
to 14” in steel and 14” in aluminun, in- 


. cluding tanks and process vessels of all the 


corrosion resistant metals. 


Welding and Brazing by oxy-acetylene, 
oxy-hydrogen and electric arc processes, 
»ecializing in the more difficult alloys. 


tric Spot-Welding and Seam Welding, 
ng from very light work to 4” material 


in steel and to 4%” material in aluminum. 


Hand Screw Machine Work from the small- 
est to 314" diameter bar. 


Multi-spindie Automatic Screw Machine 
Work from the smallest to 254’’ diameter bar. 


Lathe, Milling Machine and Drill-Press Work 
in capacity required to balance other de- 
partments. In addition to the normal general 
purpose equipment, the company designs 
and builds special manufacturing equipment 
when justified by production requirements. 


Electrical Coil Windings of various kinds 
ranging from small to medium size. 


Mechanical and Electrical Assembly ranging 
from very small precision work to medium 
heavy. (About one ton per unit is the heavi- 
est ordinarily desired. ) 


* * * 
Inspection Standards: 
Quality of all manufacturing operations is 
controlled by an adequate and well equipped 
Inspection Department. 


fully staffed engineering development and post-war planning departments are at your service. They 


FIVE FULLY EQUIPPED PLANTS with over 4500 employees are now serving our Armed Services. =| 


will work with your sales and engineering groups now to help plan your future production at your request. 






eva | POLLAK 
7044 | PRECISION 
PRODUCTS 


The original Army-Navy “E” 
award to this company bas 
been renewed four times. Each 
of the four stars on this flag 
symbolizes six months of exact- 
ing service to our Armed Forces. 





ANUFACTURING COMPANY 


$1 Devon Street, Arlington, N. J. 
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In any spot — Tight Spot’ Experience 


STAR PERFORMANCE has helped 
make De Mattia Hydraulic injection 
Molding Machines “‘tops’’ in the 
molding of thermoplastics. AH four 
sizes are powered by Star Motors 
that drive the oil pumps creating 
the pressure of 30,000 Ibs. per 
square inch needed for molding 


MOTORS 


POWER PACKAGED 
AS YOU NEED IT. 


KX 


SEPTEMBER 1944 


True, there’s no vital question of motor space in this De Mattia 
Hydraulic Injection Molding Machine—no need to compress un- 
usual power into limited space. There's no life-or-death “tight spot’’ 
here such as you find aboard LST’s, submarines, and other naval 
vessels. But this is just one more everyday case where experience 
gained in ‘‘tight spot’ applications has helped to take a load off 
designers and production engineers. 


Without special castings Star Motors match perfectly the De Mat- 
tia requirements of size and power—thanks to welded construction 

. . without extensive revisions they are end-mounted, for conve- 
nience . . . without upsetting production flow and adding to motor 
cost, Star Motors are adapted to reverse air currents and cool the 
De Mattia machine as well as the motor itself. 


Result: De Mattia gets “tailor-made” motor satisfaction at the 
cost of ordinary ‘‘ready-to-wear’’. In your post-war planning there 
may be many instances where the flexibility of Star Engineering will 

save you headaches. And costs. Why not find out 
—today? 


STAR ELECTRIC MOTOR CO. « Bloomfield, N. J. 


13 





GET ACQUAINTED 


NOW WITH THE 
RESISTORS OF 
TOMORROW! 


er 


on the most up-to-the-minute resistors 


Time and again, during the past seven 
years, Sprague Koolohms have demon- 
strated convincingly their ability to 
handle jobs that old-style, conventional 
wire-wound resistor types could not 
handle satisfactorily. 


One after another, they have proved 
their superiority in practically every 
essential characteristic — from faster 


heat dissipation with resulting use up 
to full rated wattage values, to better 
performance under humid conditions. 


Whether for war use today, or for 
greater efficiency for your post war 
product tomorrow, it should pay you 
to become fully acquainted with this 
remarkable resistor development. 
Write for this big new catalog today! 


Resistor types in this new catalog include: 


Wire-wound power types, 5- 
to 120-watts. Inductive and 


non-inductive. 


Hermetically-sealed wire- 
wound types, 10- to 120-watts. 


Wire-wound bobbin types. 


Voltage divider sections, 10-, 
15- and 25-watts. 
Hermetically-sealed precision 
meter multipliers resistors. 
Megomax hermetically - sealed 
high-voltage, high-temperature 
resistors. 


SPRAGUE ELECTRIC COMPANY, Resistor Division 


(Formerly Sprague Specialties Co.) 


NORTH ADAMS, MASS. 


Biv ACOLOH|M REststors 


The Greatest Wire-Wound Resistor Development in 20 Years 


ELECTRICAL MANUFACTURING 








Y“WVeecton for 
ACE Cord 7 | 


For many years housewives have noticed that 
high quality electrical appliances are usually 
equipped with G-E Cords. Today these busy 
home-makers hold a sincere affection for their 
precious appliances . . . and the cords which still 
continue to perform faithfully. They realize that 
their electrical servants are helping them banish 
many hours of care and drudgery in the home 
when cord failure now might deprive them of 
service for the duration. 


The G-E plug is molded to the cord so that it 
won't crack, break, or come apart. This G-E 
molded-on feature joins the plug and portable 
cord making it a one-piece construction. This 
not only makes the power cord sturdy but pro- 
tects the soldered connections from great strain. 


Now our entire manufacturing facilities are 
devoted exclusively to wartime service. After 
victory, we will supply you with G-E Cords hav- 
ing greater plug protection, better wire insula- 
tion, more colorful and attractive finishes— 
which will enhance your product more than ever. 


For additional information write to Section 
Q-942-12, Appliance and Merchandise Dept., 
General Electric Co., Bridgeport, Conn. 


IAB 


Hear the General Electric radio programs: 
“The G-E All Girl Orchestra” Sunday 10 
P.M. EWT, NBC. “The World Today” 
news every weekday 6:45 P.M. EWT, CBS. 


GENERAL (% ELECTRIC 


BUY WAR BONDS AND KEEP THEM 
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a stitch in time 


saves nine... 


For certain uses there is no substitute for 
Mica. When substitution is attempted 


trouble follows. 


When you think of MICA think of MACALLEN, 


- O 
PS 
oF AN) if 
md 


7 
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Write today for samples of M-R 

Friction and Sealing Tapes... 

also your Free Card of Var- 

nished Tubing with samples 

ranging from size 0 to 20 to fit 

wires from .032 to .325 inches 

«+. other valuable aids, are the 

M-R Guide Book of Electrical In- 

sulation ... the Wall Chart with 

reference tables, electrical sym- 

bols, allowable capacities of 

conductors, dielectric averages, bo 5 

thicknesses of insulating mate- Meals oa AND 
rials and tap drill sizes... and 
the M-R Wax and Compound 

Guide Book ... they are full of \ "5 YEARS 
valuable information ... write THE ELECTRICAL 
for them on your letterhead. INSULATION 


allel 2224 


MITCHELL-RAND INSULATION COMPANY, INC™™ 


51 MURRAY STREET COrtlandt 7-9264 NEW YORK 7, N. Y. 
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How to make your product 
Environment-Free ..... . Hae 


Fedelco-Sealed by Federal Electric Company, Inc. Fedelco-Sealing Service 


You Can Control These 


alae lr MSS Zelil- Mm Col ace) 
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Environment 


can be the cause of defeating all your careful design 
... Skilled engineering ... conscientious manu- 
facture... all your painstaking effort to assure 
the long, dependable operation of your product. 


Fedelco-Sealing 


offers a sure means of sealing-in ideal working 
conditions . . . sealing-out moisture, dust, bugs, 
and tampering. This new method seals your 
electrical or mechanical device inside a housing 
which is proof against these common enemies. 
This sealing assures your customer of getting, 
for a long, long time, ‘the reliable operation you 
built into your product. 


FEDERAL ELECTRIC COMPANY, INC. 
225 No. Michigan Ave., Chicago 1, Illinois 
8700 So. State St., Chicago 19, Illinois 


We can Fedelco-Seal it for you . . « 
or you can Fedelco-Seal it yourself 


You can send your product to us, and we will 
return it to you completely Fedelco-Sealed. Or 
we can show you how you can Fedelco-Seal in 
your own plant, with our equipment, and by the 
methods we use. 


Get the Details . . . Now! 
The growing importance of Fedelco-Sealing is 
shown by its rapidly increasing use. You will 
want to know about it. Write Federal Electric 
Company, Inc.; describe your product and your 
problem; and ask for details of Fedelco- Sealing 
and how it can be applied to your product. 


E. B. MATHEWSON COMPANY e Sales Agents 
New York 17, N. Y.—Greybar Bldg.; Chicago 11, Ill.—612 No. 
Michigan Ave.; Philadelphia 7, Pa.—Real Estate Trust Bldg., 
Cleveland, Ohio—Bulkley Bidg.; Kansas City 8, Mo.—2017 
Grand Ave.; Atlanta, Ga.; Troy, N. Y.—17 Bank Street. 


Here’s how we Fedelco-Seal a Clare Type ‘‘C” Relay 


oe 
ee 


Base for enclosure, with bracket for 
mounting relay. Tube is for evacuat- 


ing enclosure 


Relay mounted on base assembly and 
*) wired to sealed terminals. Enclosure 
. 


may be filled with dry air, or inert gas 


after sealing. 


CoTT emt i-lMel TMi ae-l il: Meelis 
+ a ° Py 
rs tions to relay, provide hermetically- 


sealed terminals. 


Completed Fedelco-Sealed relay. Envi- 
| ronment-free, because ideal working 


eelare titel leet t-1 (t-te 


COMPANY, INC. 
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... Because no other metal 


ART 2 


for the Richelieu’s 152 mm. 


has such dependable workability 


HEN the pride of the French Navy, the 

35,000-ton Battleship Richelieu came limp- 
ing into New York Harbor, she proved a welcome 
addition to the United Nations’ Fleet. Battered 
and bruised, her arrival presented the immediate 
job of repairing and refitting—and also the prob- 
lem of providing ammunition for her secondary 
battery of fifteen 152 mm. guns. 

The cases for this ammunition are the longest 
of their kind used by any ship afloat—three feet, 
seven inches. With a head diameter of 8.5625” and 
forty pounds in weight, they were regarded by our 
Naval experts as the most difficult to make. Yet 
thousands of these cases were produced rapidly 
and satisfactorily by the Rheem Manufacturing 








ss 


U. S. NAVY OFFICIAL PHOTO 


Company from discs of Anaconda 70-30 Cartridge 
Brass supplied by The American Brass Company. 

Brass was specified for this job because no other 
metal could provide the dependable workability 
necessary for repeated deep drawing operations 
of such proportions—to the accurate dimensions 
necessary for ammunition of this type. Because of 
these unusual manufacturing requirements, the 
16” diameter, .813” thick, 50-pound discs of Ana- 
conda Brass were supplied to exceptionally close 
tolerance in composition, dimensions, anneal and 
surface finish. 

Illustrations of the blanking, an intermediate 
drawing operation, the disc and a finished car- 
tridge case, appear on the following page. 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut * Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ontario 


Anaconda Copper & Copper Alloys 










16-INCH DISCS 


OF ANACONDA CARTRIDGE BRASS 


152 mm. Cases 
43-inches Long 





ay 


ft 





S described on the preceding page, 152 mm. cases for the Battle- 
ship Richelieu were produced from 16” discs of Anaconda 70-30 
Cartridge Brass. Above is the 600-ton press now used for blanking 
out large diameter discs at the Waterbury, Connecticut plant of The 
American Brass Company. A fifty-pound, 16” disc, .813” thick, and 
a 43-inch long finished case with a head diameter of 8.5625”, are 
illustrated at upper left. At the left is a view of an intermediate 
drawing operation on a hydraulic press in the shops of the Rheem 
Manufacturing Company where thousands of such cases were pro- 
duced. Because the metal for this difficult job was Brass the cases 
were repeatedly drawn, annealed and redrawn, headed, tapered, 
drilled, tapped and machined without difficulty. 44117 


THE AMERICAN BRASS COMPANY 
General Offices: Waterbury 88, Connecticut 


Buy War Bonds—Regularly! 
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4 Vays Needle 


s bearings Promote Cost Economies 





TYPE NCS 


LOWEST COST PER GIVEN LOAD OF 

ANY ANTI-FRICTION BEARING IS BUT 

ONE OF THE NEEDLE BEARING’S CON- 
TRIBUTIONS TO COST SAVINGS 


One of the surprising features of 
Torrington Needle Bearings, particu- 
larly in the case of the widely used 
D.C. Type, is their low cost—for they 
are recognized as the lowest in cost per 
given load of any anti-friction bearing! 

Yet initial cost is only one of several 
economy features which accrue to users 
of these modern anti-friction units. 
Consider, for example, the advantage 
of their high unit capacity in relation 
to cost. The smaller size of the Torrington 
Needle Bearings which may be used 
results in savings ‘of .size, weight and 
material costs of surrounding members. 

This contributes in turn to easier, 
faster handling of all parts on the pro- 
duction line. But it is the ease and 
speed with which Torrington Needle 
Bearings are installed that effect a 
major saving in time and labor required 
for assembly. Furthermore, neither the 
use of snap rings nor staking the bear- 
ings in position is required—as once 
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TYPE DC 


properly installed Needle Bearings will 
not shift or creep in the housing. 


Efficient lubrication—due to the 
basic design of these Needle Bearings 
—eliminates the need for complicated 
or costly systems for providing ample 
lubrication. This means simplification 
of the design and production jobs. 


Economies to Aid User 


All of these advantages add up to still 
another important cost consideration— 
a longer life of trouble-free service—for 
the product using Torrington Needle 
Bearings. Reduced costs of servicing, 
replacement parts and repair, along 
with lower operating costs due to in- 


creased product efficiency are features 





TYPE FDT 





TYPE PN 


your customers will also appreciate. 

If you are seeking manufacturing 
economies and wish-to increase your 
product’s efficiency at the same time, 
you may find the answer in Torrington 
Needle Bearings. Our Engineering De- 
partment will gladly work with you in 
securing the full advantages of these 
bearings in your own product planning. 
Write for further information. A copy 
of our Needle Bearing Catalog No. 30-A 
should be in every product engineer's 


file. Send today for your copy. 


THE TORRINGTON COMPANY 
Established 1866 * Torrington, Conn. « South Bend 21, Ind. 
“Makers of Needle Bearings and Needle Bearing Rollers‘ 
New York Boston Philadelphia $ 
Detroit Cleveland Seattle - ° 
San Francisco Chicago Los Angeles wo 
Toronto London, England 


TORRINGTON 


NEEDLE BEARINGS 








WANTED 


Your CE aac 
REGARDING SMALL MOTORS 
FOR YOUR PRODUCTS 


LO 


ATT Aol aed labial toate 






Let Victor Engineers work 






out your motor problems. 





PARTICULARLY 
SOLICIT 


We particularly solicit inquiries for the follow- 
ing types of fractional horse-power motors: 


SHADED POLE 1/10 TO 1/200 H.P. 
. SERIES MOTORS 1/3 TO 1/50 H.P. 


Your inquiry will receive our prompt and 
cooperative attention 


While loday/ 


VICTOR ELECTRIC PRODUCTS, Inc. 
Dept. EM-944 2950 Robertson Ave. 
Cincinnati 9, Ohio — 





PP. 





VIA ts i 








THE BONDS YOU BUY TODAY. ia - 
WILL BUY BETTER LIVING TOMORROW P . 
PRODUCTS ™ 


ELECTRICAL MANUFACTURIN ; 


LET VICTOR POWER YOUR 
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STOP satle of time % 


here’s no fumbling or dropping, with 
merican Phillips Screws. And no wob- 
bly starts, for the recessed screwhead 
its firmly onto the 4-winged driver, 
ike a fixed bayonet onto a gun. Power 
drivers can be used, increasing assem- 
bly-speed often as much as 50%. 


AMERICAN SCREW CO. 
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STOP rejections 


“Controlled Accuracy” means that Amer- 
ican Phillips Screws and driver align 
themselves automatically-into one 
straight-line unit that can’t drive crooked 
and spoil work. Nor can the driver ever 
twist out and slash across the work- 
surface. 


STOP scrapping of screws 


American Phillips Screws can’t be burred’ 
or broken like slotted-screwheads. And 
American Phillips Screws don’t have to 
be backed out and thrown away. Nor do 
they have to be scrapped for defects of 
head, thread, or point .. . thanks to 
American’s individual inspection. 


Providence 1,R. 1. Chicago 11; 589 E. Illinois St. Detroit 2: 502 Stephenson Bidg. 


Lae 














Illustrating the forming of a chan- 
nel having sharp bends and us- 
ing principle of bending under 
compression. 







SPEEDS PROCESSING 


For forming, arbor presses, fast-acting hydraulic, pnei 
matic toggle or cam-acting presses are all satisfacto 















| Today ... design engineers can “get ideas across” in Hot molds are not needed — merely heat Panely 
physical form quickly, easily and economically with rapidly to degree higher than in original manufact 
| post-forming Panelyte grades. mold and allow partial cooling. Hot oil, metal bath 


infra-red lamp ovens are superior heating agents. 


SAVES COST OF METAL DIES 
Channels, boxes and an unlimited variety of more in- 1001 POSSIBLE APPLICATIONS 
tricately shaped objects with compound curvatures or Only a fraction of the weight of the metals they 
sharp draws may be molded from flat plastic sheets place, these fully cured thermo-setting sheet plasti 
utilizing inexpensive forming dies of cast phenolic, offer many “firsts” in specific plastic fabrication. 
| laminated phenolic or hardwood. No elaborate tool- Write for Engineering Bulletin on Panelyte po 
ing, heavy equipment or high pressures are required. forming grades and samples. 





Soles Offices: Atlanta, Boston, Chicago, Cincinnati, Cleveland, De 
Denver, Detroit, Kansas City, Los Angeles, Montreal, New O 
* St. Lovis, St. Paul, San Francisco, Seattle, Syracuse, Toronto, Trenton, Vonce 


MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED FORMS, FABRICATED PAI 
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ELECTRICAL CONTACT RIVETS 
* In a Wide Choice of 


Materials, Styles and Sizes 
* 


Most electrical contacts are in the form of rivets. To 
enable. contact users to select contact rivets quickly 
and conveniently, ingenious tables are used in the 
booklet, “Fansteel Electrical Contacts—An Engineer's 
Handbook.” Nearly 3000 standard styles and sizes 
of solid and composite rivets are listed, available in 
a wide variety of contact materials. Other pages list 
screws, disks, segments and special shapes. Hundreds 
of busy engineers, production men and purchasing 
agents keep this book handy. 





Making it easy to select electrical contacts is only one 
of the many Fansteel services with which you should 
become familiar. Other valuable services include 
technical assistance, laboratory testing, special 
development work. Write for the booklet, “Fansteel 
Electrical Contacts—An Engineer's Handbook,” or 
better still, ask the Fansteel man in your vicinity to 
drop in with a copy. 
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NORTH CHICAGO® ce ILLINOIS 
SRANCH OFFICES EM PRINCIPAL CITIES 





PERFECTION 


You can be sure your wiring harnesses 
are okay--if Whitaker produces them 


Skilled technicians, utilizing specially de- If your production needs include wiring 
signed testing equipment, check every as- harnessess, bonding jumpers, or cable as- 
sembly produced by Whitaker. Hundreds of semblies—it will pay you to get in touch 
individual tests are made on some assem- with us...Whitaker Cable Corporation, 1309 
blies— and when passed by our experts, Burlington Ave., Kansas City 16, Mo... St. 
you can be sure the job is okay. Joseph, Mo. . . Philadelphia . . Oakland. 


WHITAKER 


Cables, Wiring Harnesses and Assemblies for Automotive, Aircraft, Marine and Radio Equipment 
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, Dhipment within 


an AA Priority 

The Triplett Line of Instruments—@ complete line 
from one source and better than ever before—is now 
ready for the demands of ‘‘regular” business. Natu- 
rally, standard catalog numbers ready in the stock 
room can be shipped promptest, but all our instru- 
ments, through increased production facilities, are 
being delivered with gratifying speed. You can count 
on quick deliveries SO place your orders now. 


ELECTRIC 


BLUFFTON | NE 
pwrenhes Rp 


Fear 
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Because Klixon Motor Protectors are matched and 
built into the motors by the motor builder, they give 
you a tested amd proven combination that assures 
full motor life. 

The Klixon Protector provides accurate motor 
overheat protection. It prevents motors from be- 

coming dangerously hot and burning out ... yet always permits the 
motor to operate at maximum capacity. 





Actuated by a scientifically calibrated thermostatic disc that outlasts 
the motor, Klixon Protectors cut the power “off” should the motor 
reach a dangerous operating temperature. When the motor cools to a 
safe level, the protector clicks the power “on” again, either automatically 
or by manual reset depending on the type of protector you specify. 

Why put up with motor burnouts when you can buy Klixon Pro- 
tected motors for a small amount extra? They’re available for A.C. 
motors all sizes; D.C. motors up to 30 volts. Play safe! Specify built-in 
Klixon Protectors with every motor you buy. 





: KLIxON MOTOR PROTECTORS 


SPENCER THERMOSTAT CO., ATTLEBORO, MASSACHUSETTS 
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HIGH FREQUENCY 
PREHEATING 


...in the molding of plastics 









@ This message has one idea...to emphasize wartime 

progress in molding methods which enlarge the 

field for Durez compounds. In the post-war period, 

high frequency preheating, along with many other 

new developments, will provide your custom molder 

with the means for making his service even more 
appealing than ever before. 


The use of high frequency preheating 
in the molding of phenolic materials 
has opened up a completely new field 
especially in heavy duty materials that 
is a natural for Durez compounds. The 
principal advantages of this method 
consist of (1) a reduction in the mold- 
ing time cycle and (2) a better molded 
product with greater density, improved 
electrical properties and a more uni- 
form cure. 
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The illustration at left serves as an ex- 
cellent example of the successful ap- 
plication of high frequency preheating 
in the production of a molded plastic 
part. The item pictured is a terminal 
board for military use which was mold- 
ed from a preform of high-impact 
macerated-fabric-type Durez phenolic 
molding compound. 


The basic operation of all high fre- 
quency preheating is shown in the 
simple diagram at right (notice the 
preform in position between the high 
frequency electrodes). Since the pre- 
form is never a perfect non-conductor, 
some leakage takes place through it. 
This leakage current manifests itself 
in the form of heat and thus the pre- 
heating of the preform takes place 
quickly and thoroughly. This method 
of preheating is particularly valuable 
when the preforms are of unusually 
thick, heavy duty material. 


PLASTICS THAT FIT THE JOB 





The use of high frequency preheating 
in the molding of plastics is still in the 
process of development and therefore 
is extremely limited at the present time. 
However, the fact that its usage re- 
sults in a reduction of- the molding 
time cycle and a better product, seems 
to indicate that it can be viewed as 
one of tomorrow’s certainties. 





This is but one of many developments 
in which Durez phenolics fill the bill. 
Because of their excellent dielectric 
properties, inertness to solvents, resist- 
ance to impact, high heat, climatic 
changes, mild acids and alkalies, Durez 
versatile phenolics have found a place 
in practically all fields of industry. 


Perhaps there is some question in your 
mind about the inclusion of plastics in 
your post-war plans. Why not get a 
competent answer to that question 
now? Our staff would welcome the 
opportunity to discuss any plastic ma- 
terial problem with you. Durez Plastics 
& Chemicals, Inc., 69 Walck Road, 
North Tonawanda, N. Y. 
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The photograph at the right illustrates 
tightly wound fine wire coils which have 
been treated with varnish under vacuum. 
Note the firmness at the points where the 
coils have been cut with a saw. This 
firmness was achieved by using the 
proper grade of varnish for deep penetra- 
tion under vacuum. To further illustrate 
this point, it was necessary to use a ham- 
mer and a chisel in order to break apart 
a section of the large coil. For maximum 
penetration of varnish, impregnate coils 
under vacuum. 


Here are Some of the Advantages 


First of all, it is possible through the use 
of a vacuum to remove air pockets be- 
tween coil layers which under ordinary 
atmospheric impregnation would prevent 
the varnish from penetrating the interiors 
of the coils. Moisture which was not 
driven off during preheating will be re- 
moved under a vacuum due to the fact 
that the boiling point of water is greatly 
reduced at sub-atmospheric pressure. 
The air and water in coils which are re- 
moved under vacuum will be replaced 
with varnish when the vacuum is broken 
and atmospheric pressure restored. Those 
are only a few of the advantages of treat- 
ing units with varnish under vacuum. 


Further information on the treating of elec- 
trical units with varnish is contained in 
DOLPH'S Booklet on “Application of In- 
sulating Varnishes.” A copy may be had 
by making your request on your company 
letterhead. 


Coil Treatment Service 


One section of our laboratory contains vacuum equipment 
having a 12 inch diameter vacuum tank and also modern 
electric thermo-control ovens. Through the use of these 
facilities, we are in a position to treat some of your newly 
designed electrical units which require varnish insulation. 
Upon completion of this experimental work, a report will 
be issued covering the several procedures followed and 
recommendations made accordingly. Of course, this 
service is offered without any obligation on your part. 


NMianufacturers of 


CHINALAK Baking Varnishes 
SYNTHITE Baking Varnishes 


JOHN C. DOLPH COMPANY 


Insulating Varnish Specialists 


168C Emmet Street, Newark, New are aoe 
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On the battle fronts . . . in produc- 
tion equipment vital to our war effort. . . 
EverLOCK Washers are holding the line 
against vibration, strain, expansion and 
contraction. They don’t make news, because 
—once they have locked vital nuts, bolts 
and screws into position—they never re- 
quire a second thought. 
WAGH E Re. Notice how the chisel edges of the Ever- 
LOCK Washer shown above has— when 
flexed under pressure—dug deep grooves 


THE WASHER THAT HAS THE EDGE into the nut and work. Only EverLOCKS 


Listed on Government Ordnance Standard Prints BEAX 1-2-3-4-7-8-10 Provide this multiple locking action on 
Shown on ANS36 (Army-Navy Aeronautical Standard) many wide chisel edges. 
EverLOCK Washers combine important 


savings in assembly time with this double 
indemnity against loosened bolts, nuts and 


screws. 
PROMPT DELIVERY ON MOST SIZES Wire, phone or mail your orders today. 
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Only the Best Get Through .. . 


The Corbin Screws that reach you have been through 
a constant screening process to sift out every ‘“‘irregu- 
lar.”” Take a handful. You’ll see clean, saw-cut slots or 
true-shaped Phillips recesses ... well formed heads 
correctly centered over strong, straight shanks ... 
deep, keen threads with sharp points. 

And you’ll see why Corbin Screws will drive home 
the profits for you in your mass production assemblies 
—or in any fastening job, large or small. 


Routine inspection, no matter how careful, is not 
enough to secure this flawless uniformity. Here at Cor- 
bin our painstaking care begins back in the laboratory 
. .. progresses through modern manufacturing proc- 
esses ... and extends into final packaging for ship- 
ment. This means unrelaxed vigilance, but it’s well 
worth-while — to insure that only the best get through 
Corbin . . . to you. 


Look to Corbin for your requirements in — 


CORBIN-PHILLIPS 
». 7 Wood Screws, Machine Screws, Hard- 
ened Sheet Metal Screws, Self-Tapping 
Machine Screws, Stove Bolts ... 








REGULAR SLOTTED 


Wood Screws, Machine Screws, Steel Drive 
Screws, Hardened Sheet Metal Screws, 
Self-Tapping Machine Screws, Stove Bolts 


ALSO — Lag Screws, Cap Screws, Set Screws, Hex Semi-finished Nuts, Machine 


Screw Nuts, Escutcheon Pins and Chain. 


AIRCRAFT — screws and Nuts to government specifications. 





THE CORBIN SCREW CORPORATION 


The American Hardware Corporation, Successor 
NEW BRITAIN, 
Warehouses: New York, Chicago 


CONNECTICUT 
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oatinuous Blueprint- 
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uction speed 
20 feet per minute. Pease ‘‘22’’ (not 
lustrated) has a speed of 30 feet per minute. 


“700” Continuous 
fhiteprint (Dry Direct 
ocess) Developing 
achine only. 


“K” Continuous 
et Direct Process De- 
oping Attachment for 
mplete Continuous 
eprinting and Proc- 
ing Machines. 


gis FOUND ONLY - 
NTING MACHINES 
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PRINTING EQUIPMENT 


PEASE Continuous Blueprinting and Processing Machines can 
easily be adapted to meet any printmaking requirements. Using 
a Pease “22-16” Continuous Blueprinting Machine as basic equip- 
ment, you can have a complete printmaking department capable 
of producing any kind of tracing reproductions by simply using 
the Pease “‘700” Multazo Whiteprint (Dry Direct Process) Devel- 
oping Machine in conjunction with the printer only, or by add- 
ing the Pease “K” Continuous Wet Direct Process Developing 
Attachment to the equipment. 


PEASE ‘‘22-16’’ Continuous Blueprinting and Processing Ma- 
chine is fast, economical and easy to operate . . . makes sharp, clear, 
contrasty Blueprints, Blueline Prints, Brownprints (Negatives) 
and Brownline Prints. 


PEASE ‘‘700”’ Continuous Multazo Whiteprint (Dry Direct 
Process) Developing Machine is a table model developer. Prints 
can be easily and quickly developed on it, after exposure on the 
Pease “22” Printer or any other printer. 


PEASE ‘‘K’’ Continuous Wet Direct Process Developing Attach- 
ment, consisting of a developer tank, tray and rolls, is bolted 
directly to the printer to make Wet Direct Process Prints. The 
prints are dried and delivered in the same manner as blueprints. 


PEASE SENSITIZED PAPERS, made of carefully selected No. 1 
paper stock uniformly coated, assure you of sharp line Blueprints, 
Blueline Prints, Brownprints (Negatives), Brownline Prints and 
Multazo Whiteprints (Dry Direct Process). For your protection, 
every roll is wrapped in moisture-proof and light-proof jacket 
with rip-cord. 
Write for Literature and Prices... 
No obligation, of course. 


THE C.F. PEASE COMPANY 


2395 WEST IRVING PARK ROAD «+ CHICAGO 18, ILLINOIS 


ase Clueprinling Machines for all hits of Juacing Reproductions 
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ANSWERS 
TO YOUR 
MOTOR PARTS 


Do you build motor parts into a machine as an integral 
part of its construction? Or do you provide space for a 
complete motor—belt- or chain-driven, or direct-coupled 
to your product? In either case, this new catalog of REM 
Matched Motor Partscontains information you should have. 
In planning any new motor-driven product, you can 
profit from an investigation of what motor parts can do 
in reducing size, weight, unsightly contours—and cost. 
Check this partial list of contents: 


SHELL-TYPE FRACTIONAL HP 


Repulsion-start, induction-run applications, construc- 
tion, performance, ratings, dimensions. 


Split-phase and capacitor-start applications, perform- 
ance, construction, dimensions, ratings, capacitors, re- 
versing. 
Capacitor motor parts construction, size, ratings. 
Polyphase induction construction and performance. 
Comparisons—all types. 

PORTABLE TOOL MOTOR PARTS 


Series or universal applications, performance, ratings, 
dimensions. 


Polyphase 60 and 180 cycles construction, perform- 
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PROBLEMS! 


ance, ratings, source of 180 cycles. 
Comparisons—series a.c. versus 60 and 180 cycle poly 
phase; speeds and torques, ventilation, weight and b 


LARGE POLYPHASE MOTOR PARTS 
Construction, rotors, performance, electrical modifia 
tions, frequency, voltage, ventilating methods. 
UNI-VERTERS 
Induction-type, 60 to 180 cycles, 3 phase, 244 to 15 


construction, performance, starting and control 
ratings, dimensions. 


To get this free, illustrated catalog that is packed with tl 
facts, figures, and charts that can really give you a han 
ask for R&M’s Matched Motor Parts catalog, today. 


ROBBINS &€ MYERS - INC. 


MOTOR DIVISION SPRINGFIELD, OHTO 


HOISTS & CRANES * MACHINE DRIVES * FANS © MOYNO PUMPS ® FOUNDED 18 
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We offer you— 
COMPLETE FACILITIES FROM | 


PATTERNS to LABORATORY—HEAT 
TREATING AND MACHINING 


Uniform results in magnesium castings are de- 
pendent upon the physical equipment and person- 
nel of the foundry. Hills-McCanna are completely 


X-ray department wh ; i i : te 
ceive inspection for rare, Sastings re- equipped for the production of magnesium cast 


ings. Our highly trained personnel, physical and 
chemical control, inspection and testing, all con- 
tribute toward the utmost in quality, coupled with 
p sectiog ses. een service.“ | is 

Every isavaila te The views shown here evidence our ability and 
ignest presse” capacity for flawless production of today’s war 
mac 


time needs . . . and tomorrow’s products of peace. 


Let us discuss the application of Hills-McCanna 
Magnesium Alloy Castings to your needs. 


HILLS McCANNA CO. 


3003 N. WESTERN AVE. ¢ CHICAGO 18 


Proportioning Pumps - Ajr & Woter Valves + Chemicel Vetves 
Marine Valves . Force-feed Lubricofors . Dowmeta! Castings 











How full is “FULL RESPONSIBILITY” in Plastics’ 


It even includes production of your 
inserts, here at Kurz-Kasch! 


Because delayed deliveries on in- 
serts—or a slip on tolerances—can 
snarl up the most carefully planned 
delivery schedule, we’ve set up a com- 
plete shop for insert production in 
our plant. 


This shop is equipped to work zinc, 
monel metal, berrylium copper, alu- 
minum, stainless steel, brass, chro- 
mium, steel and other materials—by 
stamping, screw machine work, drill- 
ing, tapping, reaming or whatever. 
Special finishing by dipping, plating, 
or pickling can be furnished: 


By producing inserts under the 
same precision standards that have al- 
ways applied to mold-making, mold- 
ing and finishing at Kurz-Kasch, we 
can literally accept full responsibility 
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for your plastic application from 
design to delivery. 





Lay your postwar plastics problems 
on the Kurz-Kasch Round Table now 
for difficult plastics parts precisely 
produced—on schedule—at a fair 
price—when you'll need them. 












we 
~.. 


i” 

pits One of the largest, best-equipped exclusive custom molding 

we BS plants in the country—staffed by veterans of the plastics industry. 

’ be >, At the Kurz-Kasch Round Table, experts in every phase of 

“i plastics production solve your engineering and production prob- 
— 





lems first—can help now with the applications you'll need soon. 





NOW’S THE TIME FOR AN EXTRA WAR BOND—TODAY 


KURZ-KASCH 


For over 25 years Planners and Molders in Plastit 


Kurz-Kasch, Inc., 1421 South Broadway, Dayton 1, Ohio 
Branch Sales Offices: New York ® Chicago ® Detroit © Indianapolis ® Los Angeles © Dé 
St. Lovis © Toronto, Canada. Export Offices: 89 Broad Street, New York City 
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Uniform, Synchronous Speed a I Sa 
at Every Station 


Electric motors driving the intricate mechanisms of 
machines that transmit and record messages verbatim 
must have identical operating characteristics at every 
station. Since standard ‘‘off-the-shelf’’ motors cannot 
meet the strict performance requirements, such as uni- 
form, synchronous speed, quietness, load cycles, etc., 
the solution is a special motor designed to exactly meet 
the particular operating conditions. aan 

For over 50 years Holtzer-Cabot has was 
designed and built special motors to fit } 

the application. Many machines such 

as teletype machines, and other sending 


eeeeecoeaooeae eee eeeeeaeeee eee e eee eeeee eee eee e ee eeaeeeeeee ee 


ith o Holtzer-Cabot —_ 
Machine powered ” 
Teletype 
and’ receiving equipment are Holtzer-Cabot powered. 
Although, today, all of our plant facilities are being 
utilized for building special fractional H.P. motors for 
military use, our motor development engineers will 
gladly discuss your post-war motor requirements with 


you. No obligation of course. 


SPECIAL MOTORS DESIGNED TO FIT THE APPLICATION 


HOLTZER-CABOT 


Division of First Industrial Corporation 


Designers and Builders of Special Fractional HP Motors and Electrical Apparatus 


125 AMORY STREET, BOSTON 19, MASSACHUSETTS * CHICAGO, ILLINOIS * NEW YORK, NEW YORK © PHILADELPHIA, PENNSYLVANIA 














ay VOLTAGE STABILIZERS - 


Varying Input Voltage 


95 to 130 volts 


Precision operation of a wide variety of factory testing, production and laboratory elec- 


Constant 


Output Voltage 
115 volts + 14 


trical equipment requires uniform, stabilized AC input voltage. A Raytheon Voltage Stabi- 
lizer, incorporated in the product, permanently eliminates fluctuating voltages by assuring 
constant output voltage of 115 volts + 12%. They are available in three designs to meet 
practically every installation requirement. Bulletin DL48-537 gives the complete story. 


Write for your copy. 


NOTE THESE PERFORMANCE FEATURES 


CONSTANT AC OUTPUT VOLTAGE 

Raytheon Voltage Stabilizers control fluctuating 
input voltages and hold constant output voltage to 
+ e%. 

WIDE AC INPUT VOLTAGE LIMITS 

Raytheon Voltage Stabilizers will stabilize input 
voltages varying from 95 to 130 volts. 

QUICK RESPONSE 


Raytheon Voltage Stabilizers stabilize the varying 
input voltage within 2 cycles. Variations cannot be 
observed on an ordinary volt meter. 


ENTIRELY AUTOMATIC 


Raytheon Voltage Stabilizers are entirely auto- 
matic in operation. They require no adjustments 
or maintenance. Simply connect the stabilizer to the 


A\ 


Rea. 
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190 WILLOW STREET, WALTHAM, MASS 


AC input and the output to the electrical device 
and the unit will take care of itself, stabilizing the 
varying voltage to +14%. 


NO MOVING PARTS 


Raytheon Voltage Stabilizers have no moving 
parts ... Nothing to wear out thus assuring long life. 


PARALLEL OPERATION 


Standard Raytheon Stabilizers of identical rating 
can be connected in parallel for higher output 
rating. 


THREE DESIGNS 

Standard Raytheon Voltage Stabilizers are avail- 
able in three designs . . . cased, uncased and 
endbell .. . to meet practically every installation 
amet. 


The coveted Army-Navy “E”, for 
Excellence in the manufacture of 
wor equipment and tubes, flies 
over all four Raytheon Plants 
where over 15,000 men and wom- 
en are producing for VICTORY. 


% 


MANUFACTURERS OF VOLTAGE STABILIZERS, RECEIVING AND TRANSMITTING TUBES AND COMPLETE ELECTRONIC EQUIPMENT 








Leal makes CHERRY RIVETING 


The high resistance to shear and fatigue found in for practical purposes, forms a tight, solid rivet that 


the self-plugging Cherry Rivet is due to the Cherry stays firm even under excessive strain and vibration. 
principle of application—shank expansion. No special locking device is required. 


The stem pulled into shank in the upsetting action, Cherry rivets have, for blind rivets, wide tolerance 


forces the sides in hole size and grip length. The patented “pull head” 

of the rivet into on the Cherry Rivet stem gives a positive grip for 

the material that the tool, makes it fast and easy to insert, keeps the 

is fastened. This, rivet parts correctly assembled at all times. 

CHERRY RIVETS, THEIR MANUFACTURE AND APPLICATION ARE COVERED BY U.S. PATENTS ISSUED AND PENDING 
E : 


nlarged section of stem 
expands rivet shank 


If you are interested in making tough jobs easier 
get the Cherry Rivet Handbook. (Ask for A-43.) 
It may point the way to time and money saving 
in your plant. Address your request to Department =| 
A-118, Cherry Rivet Company, 231 Winston Street, 

los Angeles 13, California. 


Pee eR es 
LOS ANGELES, ¢ k LIFORNIA 
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“FORD MOUNTS", as they are generally known, are being produced at 
the rate of many millions per year. A large proportion of this pro- 
duction is of synthetic rubber, which has proved in the main, to be as 
effective as natural rubber in flexible mounts for Vibration Control. 


The entire facilities of the Lord factory are used to produce 
mountings and other bonded rubber products, and the energies 
of the research, development, and field engineering staffs, are 
devoted exclusively to the improvement of these products for 
industrial and military use. By specializing, Lord is producing 
mountings that are the criterion in the flexible suspension field. 


The method of bonding rubber to metal, which Lord has 
developed, permits the use of the rubber in such manner that 
the stress is always in shear, thus providing the proper deflec- 
tion for a given load. The final result is a mounting system 
which provides the greatest efficiency in vibration isolation. 


‘Lord Mountings are small, compact, lightweight units, easy 
to install and load ratings range in small increments from a few 
ounces to several thousand pounds. They prolong equipment life, 
lower maintenance costs, insure greater accuracy of operation, 
reduce material weights by eliminating the necessity for inertia masses, 
increase personnel efficiency by eliminating nerve-wearing noise 
and vibration transmitted through solid conduction. 


Send for literature on vibration control or call in a Lord 
Vibration Engineer for consultation on vibration problems. There 
is no obligation. 


“41 TAKES RUBBER Iu Shear TO ABSORB VIBRATION 


LORD MANUFACTURING COMPANY 


ERIE, PENNSYLVANIA 


Originators of Shear Type Bonded Rubber Mountings 


LORD 
= Og me, | 


BONDED RUBBER 


Do More Than Before- 
Buy EXTRA War Bonds 
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CLARE 
TYPE “C" RELAY 


... For Applications 

Where Rapid Opening 

and Closing of Circuits 
is Required. 


* 
FEATURES 


1. Contacts are made from pre- 
cious metals and alloys, such as 
silver, palladium, palladium-irid- 
ium, tungsten and elkonium. 
They can be fernished in sizes from 
.062” silver, rated at 1 ampere, 50 
watts, to .1875” tungsten, rated at 
4 amperes, 500 watts. Various types 
can be incorporated in one relay. 


% ie » * 
SCOG0O GHms. 


2. Pile-up assembly is locked to- 
gether under hydraulic pressure. 
Projecting wafer insulators which 
provide creepage path of 4” be- 
tween contact springs can be fur- 


High voltage pile- Contacts of rare Spring bushing insu- Double arm arma- 
up insulation with- metals and special lators made by a ture, stainless steel 
stands heavy alloys, welded to patented process shaft in brass yoke 
break-down tests. nickel silver springs. from Bakelite rod. can be furnished. 


nished. The entire assembly with- 
stands very heavy breakdown tests. 


3. Heelpiece, coil core and arma- 
ture assembly are of magnetic 
metal, carefully annealed. Where 
sensitivity and timing are impor- 
tant factors, a special magnetic metal 
is recommended to provide per- 
meability. 


4. Spring bushing insulators of 
Bakelite rod give excellent service 
where heavy contact pressures are 
employed, where vibration exists, 
or heavy duty service is desired. 


5. Coils are carefully wound to ex- 
act turns On precision machines. 
Lead out wires are securely sol- 
dered. Coils impregnated with 
special varnish are available. The 
coil is protected with a transparent 
acetate covering. 


6. Relay illustrated is arranged for 
octal base plug mounting which 
makes for easy service and replace- 
ment. Other types of mounting, 
such as individual angle bracket, 
strip or panel can be furnished. 
Easy to handle slip-on Bakelite 
covers for individual mounting or 
metal covers for group mounting 
can be supplied. 


HE Clare Type ‘“‘C”’ d.c. Relay is especially desirable for applica- 
tions which require rapid opening and closing of circuits. It 
may be used for control of up to 12 circuits. 


Special adjustment and special coil selection is necessary where 
operation of the relay involves limited coil current, extremely high 
speed operation, or other unusual requirements. In cases where 
unusually close operating limits are required, we recommend that 
complete data be submitted to Clare engineers. 


Because of the wide range of contact arrangements possible with the 
Clare Type“'C”’ Relay, Clare can “‘custom-build” you a relay that will 
most exactly fit your requirements. Standard spring assemblies may 
be equipped with any combination of the forms shown.’ Many differ- 
ent standard and special sizes of contacts may be provided. 


So, whether your production problem involves sequence control of 
machine tools, electric eye controls, counting equipment, alarm sys- 
tems, radio, radar or other electronic controls, it will pay you to 
know all about Clare ‘‘Custom-Built’’ Relays and what they can 
mean to you in the reduction of relay costs. 


While the Type “C” is designed to be mounted in a horizontal 
position, it will operate satisfactorily in any position. Spring assem- 
blies may be located on either the right or left hand side for con- 
venience in mounting. 


Let Clare engineers know your specific relay problem. Send for the 
Clare data book and catalog. Write to C. P. Clare and Co., 4719 
Sunnyside Avenue, Chicago (30), Illinois. Sales engineers in all 
principal cities. Cable address: CLARELAY. 


ACLARE 


“Custom-Built” Multiple Contact Relays for Electrical, Electronic and Industrial Use 


RELAYS 
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Tips for Designing Air Impelling Units 


No. 12 of a series 


Sound in Propeller Fans 
Causes and Remedies 


Subjectively sound is the sensation produced through 
the ear and objectively it is the vibratory motion which 
produces the sensation. 


Sound, whether musical or noisy, is undesirable in 
propeller fans, particularly for domestic applications. It 
cannot be avoided but can be lessened. 


The following are some of the causes of sound in 
Propeller Fans and means for correction: 


1, Operating at high speed, the amplitude of vibration 
and degree of air turbulence is greater in a narrow 
than in a wide blade. A wide blade may be designed 
to give gradual acceleration to the air, thus reducing 
blade vibration, air turbulence and the resulting 
noise. 


2. Vibrations in a fan blade may be set up by sympathetic 
response to vibrations of the motor which drives it. 
This can be remedied by changing the natural period 
of the blade or the motor. The vibrating period of 
the blade may be changed by altering its weight or 
rigidity, or by inserting insulating material between 
fan and motor. 


Vibrations may be set up by fan blades operating too 
close to an obstruction such as a radiator core or a 
motor support. The obvious remedy is to increase the 
distance Rave the blade and the obstruction. 


By consulting us in the early stages of design of a unit 
using an air impeller you may save costly design changes 
and consequent delays. There is no obligation. 


™ TORRINGTON 


MANUFACTURING COMPANY, TORRINGTON, CONN. 
MANUFACTURERS OF AIRISTOCRAT QUIET PROPELLER FAN BLADES & AIROTOR BLOWER WHEELS 
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HEINEMANN 
MAGNETIC CIRCUIT BREAKER 





j 


EMANN CIRCUIT BREAK. n , 
ERS have a fully electro-magnetic wo trip unit: . 
trip unit that acts instantaneously open simultaneously if an overload open simultaneously if an overload 
on short circuits or dangerous over- or short circuit occurs in either leg. or short circuit occurs im any one leg. 
toads. They also have a true inverse 
time delay in a hermetically sealed 
unit which allows passage ofinrush | Tere és a choice of three time delays to match closely any individual ap- 
current, Continued overload, how- | plication. Where no time delay is needed, breakers can be furnished with 


ever, opens the breaker in time | sestamtaneous trip units. 
inverse to the ratio of the current. 


HEINEMANN CIRCUIT BREAKER CO. 


Subsidiary of Heinemann Electric Co. Estab. 1888 


99 Plum Street - Trenton, N. J. 














When you plan ahead.... 
PLAN RIGHT 


@ Designers of the future have an excellent opportunity now 
to discard outdated methods and materials . . . to adopt newer, 
more efficient ideas. The American public is ready for and 
expecting drastic changes in the products of peace. They will 
demand greater efficiency, increased comfort and longer life 
in practically every item they purchase after the war. 


How will your new product meet this demand? 


If it contains a motive unit, it will pay you to investigate the 
distinct advantages of using SLEEVE TYPE BEARINGS. 
Smooth, quiet operation . . . long, dependable service ... 
low cost and easy assembly are yours when you select the 
right bearing for each application. 


Making this selection is an easy matter indeed. Simply call in 
a Johnson Engineer. Permit him to study your requirements. 
As we make ALL types of Sleeve Bearings we base all our 
recommendations on facts . . . free from all prejudice. There 
is a Johnson Engineer as near as your telephone. Call him 
in—TODAY. 


DISTRICT SALES OFFICES : Atlanta * Boston * Buffalo * Chicago * Cincinnati * Cleveland * Dallas 
Detroit Kansas City * Los Angeles * Minneapolis * New Castle * Newark * New York * Philadelphia 
Pittsburgh * St. Louis * San Francisco * Seattle. 


JOHNSON Gm BRONZE 


SLEEVE 


SLEEVE BEARING BEARING HEADQUARTERS 


Ea Oe 


570 S. MILL STREET Wig NEW CASTLE, PA. 
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The resistance of plastics to heat is a property which is hard to define. In 
order to work to a definite standard, the ASTM test D648-41T is used to 
define the heat distortion point. It is the temperature at which a5 x 4 x % 
bar when loaded as a simple. beam with a 5.5 lb. weight will deflect 10 mils 
Since an actual application will seldom duplicate these conditions, this tes: 


is valuable only for comparisons between materials. 


The maximum safe continuous operating temperature is the highest temperature 
at which the particular application or part can be used. A part is considered 
to be above its maximum safe continuous operating temperature if it tends 
to lose over 10% of its mechanical strength, or loses its surface appearance 
and becomes blistered, discolored, or distorted. 


If a thermosetting material is subjected to continuous heat, it will not soften 
but will continue to function until it reaches its maximum safe operating 


temperature. If a thermoplastic material is heated, it tends to soften. The 





softening point is frequently evaluated as that point at which the plastic 
becomes readily deformed—-as for drawing or shaping of thermoplastic sheets. 
It is usually above the maximum safe operating temperature. 


When subjected to high temperatures, most plastic materials will ignite and 
burn. The ignition point is considered to be that temperature at which the 
material will ignite after 10 seconds exposure. This is the ultimate temperature 
which the material will stand. A plastic part could, if the exposures to high 
temperature were short and infrequent enough, operate safely up to the 


ignition point. 


; ’ | Maximum Safe Continuous Operating | 
Material oe See Temperature for Molded Parts 
(under favorable conditions) 


Softening Ignition 
Point Temperature 


| 


Thermoplastics 
No load 140-190 
——netittenecninsal 130-190  nesousietttaipsnnenr—liganint aoe 150-260 
Under load 120-170 


Phenolic 
Woodflour filled 240-250 240-250 


Asbestos filled 290-300 990-300 
260-270 170 
Mycalex 600 


Cold Molded 
Non-refractory | 500 


Refractory 1300 








REPRINTS of this advertisement may be obtained by writing Section G-220, One Plastics Avenue, Pittsfield, Mass. 


Hear the General Electric radio programs: “The G-E All-girl Orchestra’ Sunday 10 P.M. EWT, NBC. “‘The World Today” news, every weekday 6:45 P.M. EWT, CBS 


BUY WAR BONDS 


/GENERALG&SELECTRIC 
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Buy More War Bonds 

































Write today for your free copy 
of the new Mallory catalog 
All Mallory component parts are available 
from Mallory Raertbutors conveniently 
located thecushesit the United States 
and Canada. Complete listings of these 
units—their sizes, dimensions and rated 
capacities—are contained in this Mallory 
Catalog. Send today for your free copy. 








Little Things That Count 


The component electronic parts pictured here 
are not very dramatic. You'll never find news- 
paper headlines written about them. But they’re 
playing important roles in battlke—in Allied 
equipment all over the world. 


That air or naval victory you read about may 
well have depended upon them. They’re vital, 
fighting parts, required to perform perfectly in 
communication instruments in planes, tanks, 
ships and in many types of testing and elec- 
tronic equipment. 


These standard Mallory parts, whether used 
for peace or wartime purposes, answer the most 
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P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 





rigid specifications. They include Mallory cir- 
cuit selector switches in both single, multi- 
gang and push button types, Mallory jacks, 
lugs, variable resistors, potentiometers, dial 
fight a assemblies, mounting hardware—all readily 
adaptable to your most difficult .design and 
application needs. 


Before you specify ‘ ‘special’ parts that require 
valuable time in designing and tooling costs, 
consult Mallory. We have a complete se eles ‘tion 
of electrical and electronic components in a 
broad range of types, sizes and capacities 
standard parts to save you money. See your 
Mallory Distributor. 
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Approved Precision Products 
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ADVANTAGES 


1 High dielectric strength 

2... especially in high humidity 
3 Low current leakage 

4Easy to work in tight spots 
5High resistance to abrasion 


6Noncorrosive 


7less space required for same 
insulation efficiency 


DOBAR IMPROVES YOUR 
FACTOR OF SAFETY 


SEPTEMBER 1944 


Every electrical unit you build may not need the extra produc- 
tion given by Dobar insulation. But you can’t tell when or where 
any one of them must face overloads, rough treatment or 
drenching humidity. 

Take dielectric strength. Dobar tests 70% better than standard 


paper insulation under ordinary conditions and up to 296% 
better in 85% RH and 85° F. That’s an important safety margin. 


Then, Dobar is flexible, with a smooth, resilient tough surface 


that will stand abrasion and rough treatment. Workers are 
delighted with the quick, easy way it slips into place. It is highly 
resistant to solvents, weak acids, mineral oil and similar dangers. 
And, if your varnish doesn’t completely reach all surfaces, the 
continuous Dobar film will do the job. 

Send for a sample and find out for yourself how much Dobar 
will step up your safety factor. 














RELAY SENSITIVITY 


S° you would like a sensitive relay for that 
remote control circuit! 


Sensitivity is important for many relay applica- 
tions. And if that is 2// you want, there’s no prob- 
lem. It’s easy to build a relay that will “operate” 
on a small amount of power. 


But sensitivity without contact reliability is use- 
less. So what you rea//y want is a relay that is 
not only sensitive, but also has the contact pres- 
sure needed for reliability under actual service 


conditions. 


Sensitivity and contact reliability are opposing 
factors. To get a high measure of both qualities 
in one relay calls for an exacting balance be- 
tween electrical, mechanical and magnetic design 
factors. We’ve been building such relays for years 
—to meet hundreds of requirements, from com- 
plex telephone switching circuits to simple con- 
trol functions on aircraft and radios. 


Next time you need a sensitive relay, let the 
Automatic Electric field engineer show you how 
to get sensitivity p/us contact reliability. No 
matter what the nature of your problem, there is 
an Automatic Electric relay that will give you both. 


(ZT 


AND OTHER a ah Rada Devices 


AUTOMATIC 
ELECTR Ise 


The Automatic Electric Class B Relay shown here combines high sensi- 
tivity and contact reliability. It has a highly efficient magnetic circuit, 
long wearing mechanical structure, independent twin contacts, and 
capacity for any number of springs up to 26. Contact pressures average 
20 grams per contact. Compare this with “sensitive” relays having con- 
tact pressures of less than five grams. 


For high sensitivity and contact reliability in small space, your best bet 
is the Class § Relay shown here. Especially designed to meet the severe 
conditions of operation on fast modern aircraft, it is also recommended 
where space is at a premium. Because of the great demand for Class § 
Relays for vital war products, we urge that you avoid its use except 
where no other relay will serve. 


r 


AUTOMATIC ELECTRIC SALES CORPORATION 


1033 West Van Buren Street ¢ Chicago 7, Ill. 


In Canada: Automatic Electric 
(Canada) Limited, Toronto 
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SPECIAL HARDENING PLUS CLOSE-FITTING 


THREAD CONTACT GIVES SHAKEPROGE 


a THREAD-CUTTING SCREWS EXTRA 
akeproo 
, STRENGTH AND HOLDING POWER! 


Screw 
It’s a fact! Shakeproof Type 1 Thread-Cutting 
Screws have considerably more strength than 


ordinary machine screws! 


By means of its “built-in-tap” the Shakeproof 
Type 1 actually cuts its own thread in metal and 
assures maximum thread-contact in all thick- 
nesses of metal. Because this screw remains in 
the thread it has cut for itself, there is a perfect 
mating with no “play” between screw and work, 
providing a stronger, tighter fastening than is 
ordinarily possible with machine screws in 
pre-tapped holes. Try them yourself . . . write 
today for free test kit No. 22! 


SMMKEPROOE nc. 
KEPROOF, 


Distributor of Shakeproof Products Manufactured by ILLINOIS TOOL WORKS 
2501 North Keeler Avenue, Chicago 39, Illinois 
Plants at Chicago and Elgin, Illinois 
In Canada: Canada Illinois Tools, Ltd., Toronto, Ontario 
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A Heavy Duty Lever Switch That Jar and 
Vibration Can't Shake Out of Locked Position 


SERIES 4101 


Ro ————" i 
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The Mossman 4101 Heavy Duty Lever Switch is a switch that stays put. Once locked 
in position, all the jar and vibration in the world won't shake it loose. 


Such constant adjustment is made certain by the heavily constructed chassis. . . a heavy 
brass frame, rigidly braced. This supports a chromium plated latch plate and spring 
actuated piston in which a roller is mounted clevis fashion. 


Stops are set into the latch plate to effect locking, non-locking and no-throw positions. 
Lever action can be supplied with changes from two-position to three-position; also 
from locking to non-locking and vice versa. 

A rating of 10 amperes, 110 volts,a.c. (non-inductive) is secured with standard heavy 
duty contacts of 3/16” diameter, fine silver. For extra heavy duty, a rating of 20 
amperes, 110 volts a.c. (non-inductive) is secured with contacts of 5/16” silver alloy. 
Still other contact moterials are available to meet special conditions. 


Hundreds of combinations of contact arrangements are possible to meet specific needs 
as any combination of the six basic contact forms shown is available. Inverted forms 
may also be provided where space-saving is a factor. 


Send for the Mossman catalog for complete description of the 4101 Heavy Duty Lever 
Switch and the many other precision electrical components in the Mossman line. These 
include many types of heavy duty multiple circuit lever switches, turn switches, push 
switches, plug jacks and special switching components. 


DONALD P. MOSSMAN, Inc., 612 North Michigan Avenue, Chicago (11), Illinois 


MOSSMAN . 
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You have seen the Ever-Lok many times and probably have used the “‘turn 
of the wrist’’ and heard the quick snap of the automatic locking device. 

But do you realize that Ever-Lok is now available in a dozen differ- 
ent standard forms, that it can replace your present receptacles without 
new boxes and that it is a stock item readily obtainable through leading 
jobbers? 

There is nothing complicated about Ever-Lok. Contacts are self 
aligning and provide positive grounding. It is impossible to connect up 
the wrong way. The all-steel casing is dustproof, corrosion resistant and 
rugged enough for the heaviest duty. 

Ever-Loks are also made for conduit, outlet box, flush and floor 
mountings, for reverse—or multiple service and weathertight if desired. 
Ideal for portable equipment, test benches, outdoor applications such 
as communications and any service where interruptions must be avoided. 

Manufacturers of portable electrical equipment can insure continu- 
ous service of their product by installing Ever-Lok as a part of the 
original equipment. 


RUSSELL & STOLL COMPANY 
125 BARCLAY STREET » NEW YORK 7, N. Y. 
are AEN ’ TER-TIG Gt E : A iD re ora 





SOUTH 


War production demands uniform accuracy. Loss of 
time or the waste of scarce strategic materials be- 
cause of variations in machining cannot be tolerated. 
There is no place in our war production plan for 
equipment that cannot be relied upon to maintain 
required tolerances. 


Sound design and careful workmanship give South 
Bend Lathes the dependable precision that assures 
uniform accuracy. Built by skilled craftsmen who take 
pride in their work, they are capable of maintaining 
split-thousandth tolerances on all work within their 


SOUTH BEN D 


SOUTH BEND 22, INDIANA e 


LATHES 


capacity. Their unvarying performance speeds pro- 
duction on the most exacting machine operations and 
assures perfect interchangeability of parts and units. 


There is a South Bend Lathe for most war produc: 
tion requirements. The Engine Lathes are made in 9”, 
10”, 13”, 14%”, and 16” swings, with bed lengths from 
3’ to 12’. The Toolroom Lathes are made in 10”, 13’, 
14%”, and 16” swings, with bed lengths from 3’ to 8’. 
The Turret Lathes are made in 9” and 10” swings, 
with 3%’ bed lengths. These lathes are described 
in Catalog 100C which will be sent upon request. 


LATHE WORKS 


LATHE BUILDERS FOR 37 YEARS 
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Wrapseal construction, developed a number 
of years ago by Anaconda coil engineers, has 
proved highly acceptable where cost is a 
factor and, at the same time, good moisture- 
proof properties are essential. 

The winding usually consists of a standard 
paper section coil, varnished where desired. 
The balance of the construction is markedly 
different from ordinary practice. 

The entire outer surface of the coil is en- 


cased in one piece of insulation which not: 


only completely covers the coil, but extends 


into the core of the coil be- 
tween the winding and the 
core tube, 
After this wrapseal is 
applied, the entire coil is 
treated with a thick coating of special varnish. 
These coils are excellent for applications 
where considerable moisture is present—for 
example, in solenoid operated water valves, 
in laundry equipment, etc. Additional infor- 
mation may be obtained from any of our 
sales offices. — 


veoh 


ANACONDA WIRE & CABLE COMPANY 


GENERAL OFFICES: 25 Broadway, New York 4 


Subsidiary of Anaconda Copper Mining Company 


CHICAGO OFFICE: 20 North Wacker Drive 6 * Sales Offices in Principal Cities 


SEPTEMBER 1944 


53 





Tala 
industrial machinery must be stopped 
quickly, safely, and smoothly 


A typical crane bridge-braking system as used on overhead cranes is 


TYPICAL WAGNER 
LOCKHEED 
INTERNAL BRAKE 


A typical Wagner 
Lockheed internal 
brake assembly. 
Available in various 
sizes for application 
to some types of in- 


illustrated. It consists of an external brake, which is actuated by a foot- dustrial machinery. Wagner engineers 
operated master cylinder. The same system has been successfully will advise you whether this type of 
applied to other machines, such as bending-rolls, scrap-balers, large brake can be applied to your machinery. 
wheel-balancers, and similar applications depending on foot pressure AIR CYLINDER 
to decelerate the machine for either normal or emergency stops. : : 

This Wagner air 


Wagner manufactures many other brake controls which may be appli- Power-cylinder as- 

bl hi Th hae al . hydraulicall sembly converts the 
cable to your machines. These may be either air or hydraulically energy contained 
actuated. A general idea as to what these controls are may be obtained in compressed air 
by referring to the illustrations shown on this page. However, types into mechanical 


of applications for dependable brake control are numerous and very eee mipends 


often difficult to determine.We suggest thatyou consult usand benefit by _ systems or actuates the hydraulic master- 
the recommendations of our trained and experienced brake engineers. cylinder in air-hydraulic brake systems. 


HYDRAULIC POWER CLUSTER 
ACTUATOR CYLINDER The Wagner Power Cluster 


: simplifies the application of air 
One of several types of hydraulic actu- power to hydraulic brake sys- 
ating-cylinders which transforms the hy- tems. It consists of a standard 
draulic-fluid pressure into the mechanical air power-cylinder assembled directly to a standard hy- 
force needed to apply the brake shoe against the | draulic master-cylinder. It produces desired hydraulic 
brake wheel or drum. line-pressure by varying the'air pressure without the 
use of levers or linkage. 


MOTOR and AIR TYPE HM BRAKE 
BRAKE UNIT COMPRESSOR Wagner ype HM Hydraulic In- 


oanapes The func- dustrial Brake is intended for use 
nee a ors oe tion of this | on overhead cranes, whirler cranes, 
= cS i. in P 4 unit is to de- coke pushers, lorry cars, door ma- 

a PP chines, and transfer 


by hydraulic pres- velop aad cars which require a 


sure developed in maintain parking brake when 
a foot-operated sufficient out of service or 
master-cylinder. compressed air in air reservoir while performing 
to operate air-brake system and their principal func- 

other air-powered accessories. tions. 
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6454 Plymouth Avenue, St. Louis 14, Mo., U.S. A. 
ELECTRICAL AND AUTOMOTIVE PRODUCTS 
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Important New Plastic Has 

Many Unusual Properties 
A little over two years ago, the U. S. Navy 
learned that the Carbide and Carbon Chem- 
icals Corporation in collaboration with an 
associate company, The Linde Air Products 
Company, had developed a high pressure 
synthesis of a new material, Polyethylene, 
and it was found that this material was ex- 
actly suited to meet the Navy's require- 
ments of an insulation for coaxial cable used 
in radar opment. 

At the N Navy ’s request, these two com- 
panies, working together but entirely inde- 
pendent of anyone else, designed in their 
own Engineering Department, and _ built 
with their own Construction Organization 
a plant to produce polyethylene by a pro- 
cess different from any other commercial 
polyethylene process. 

Within thirteen months from the date the 
project was authorized, this plant was pro- 
ducing at 180 per cent of rated capacity. 

At the conclusion of the first full year of 
production the Navy Department told the 
plant: 


“One year ago your plant commenced the produc- 
tion of polyethylene, a component of radio cable 
essential to the efficiency of electronic communica- 
tions units and, therefore, vital to the success of 
naval operations. Production for the year has 
equalled 240 per cent of the rated output for the 
facilities. Everyone engaged in developing the prod- 
uct, planning, engineering, and managing the plant, 
and each of you engaged in producing polyethylene 
may be justly proud of a valuable contribution to 
the war effort.” 


Today, approximately two years after Car- 
bide was given the assignment, this plant is 
producing polyethylene at 600 per cent of 
rated capacity and is providing the N Navy’s 
requirements of this material for use in co- 
axial cable. 


(This advertisement has been reviewed and approved by 
the U. S. Navy Department) 
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Union Carbide and Carbon Corporation 


30 EAST 42nd STREET, NEW YORK 17, N.Y. 
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CARBIDE 


The Important New Plastic! 


Polyethylene resins have the most favor- 
able electrical characteristics of any plas- 
tic material for use in this electronic 
application. In addition, this new plastic 
material has many other exceptional 
characteristics, which suggest wide- 
spread application: in many different 
fields. Polyethylene plastics are tough 
and impact-resistant. They are inherently 
flexible and extensible. They have an ex- 
tremely low water vapor transmission 
coefficient and will absorb an unusually 
low percentage of water. Their chemical 
resistance is outstanding. Polyethylene is 
one of the lightest plastics, so light that 
it will float in water. It maintains its 
valuable properties over a wide range of 
temperature. It remains usable at tem- 
peratures lower than 90 degrees below 
zero, Fahrenheit, and is sufficiently rigid 
for use in temperatures up to 230 deg. F. 

Polyethylene is colorless and translu- 
cent as originally manufactured but it 
can be formulated to produce colored 
products of exceptionally high lustre. 
These products can be fabricated by 
standard processes on existing plastics 
equipment. 

Molded and extruded products, cloth 
coatings, flexible sheeting and film, and 
monofilaments are among the polyethyl- 
ene plastic products which will be avail- 
able in the future. 

Polyethylene plastics are now restric- 
ted to applications covered by WPB 
Limitation Order No. 348. Technical 
data and samples for controlled end uses 
can be obtained by manufacturers with 
plastic-processing equipment by writing 
Plastics Division, Carbide and Carbon 
Chemicals Corporation. 


(This advertisement has been reviewed and approved by 
the L S$. Navy Department) 
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Send out these 
at 


~«- on all the machines you build 


Give your customers the extra advantage of a reliable 
source of production information, on every machine they 
buy from you. Design and build-in, as an integral part, a 
Veeder-Root Counting Device that will deliver a running 
report on machine-performance . . . electrically or mechan- 


ically... in terms of strokes, turns, pieces, lengths, 


volumes, trips, or any other terms desired. Veeder-Root 
“Facts in Figures’’ will help your customers to get all you 
want them to get out of your machines , . . and to spot and 


forestall mechanical or power troubles in ample time. 
Veeder-Root Devices are compactly built, easy to in- 
corporate into any design including electronic applications 
. and, beyond occasional oiling, require little main- 
tenance. Write and find out whether they can add new 
utility to your product, as they have to hundreds of other 
war production machines and war weapons. You can 
count on Veeder-Root engineers to advise you frankly 
and fully, now. Veeder-Root Inc., Hartford 2, Conn. 


VEEDER-ROOT COUNTING DEVICES give your customers 


accurate, up-to-the-minute reports from the Production Front 
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PRINTMAKING at its BEST 


CONTINUOUS 
COPIER 


Topay, with the demand so great for tracing 
reproductions and other copy work in engi- 
neering departments, the Portagraph Con- 
tinuous Copier represents the best in modern 
photo-copy equipment. Its use in vital war 
industries is helping to speed the day of victory. 


Occupying a minimum amount of space and 
requiring no special electrical installation, it 
quickly produces continuous, ink-like copies 
from all types of drawings—blueprints, trac- 
ings and original drawings in ink or pencil. 
The Portagraph Continuous Copier is so de- 
signed that it will efficiently handle cut sheets or 
continuous prints up to 42 inches byany length. 
Its versatility offers the most economical, time 
saving and manpower saving process for busy 
engineering departments today. 


And remember—a Portagraph Continuous 
Copier can effectively supplement your present 
engineering reproduction processes. We will 
be glad to give you full details. Contact our 
nearest Remington Rand office, or write to— 


HERE’S HOW VALUABLE THIS 
PORTAGRAPH CAN BE TO YOU 


Copies preliminary sketches 


Produces tracings from 
originals or blueprints 


Simplifies design 
changes 


Lengthens life of original 
drawings 


Copies isometric and assembly 
drawings 


Reproduces old drawings 
or tracings 
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ONE OF ne thels. Coit APPLICATIONS MAY SUGGEST 
THE ANSWER TO YOUR FASTENING PROBLEM! 


Tapped threads are often a weak spot in light metal or 
plastics products. But they needn't be! Aircraft manufac- 
turers have solved this problem—and you can too—by 
protecting tapped threads with ‘‘Heli-Coil'’ Screw Thread 
Inserts. 


““Heli-Coil” Inserts are precision-shaped helical coils of 
stainless steel or phosphor bronze wire. They engage 
tapped threads of the American National System, protect- 
ing them against abrasion, stripping and seizing. 


“Heli-Coil” Inserts weigh about 1/5 as much as solid 
metal bushings, and occupy about 1/2 as much cross 


sectional area in the boss. They are installed much 
easier and faster than solid bushings. 


Today, ‘‘Heli-Coil’’ Inserts are used for original installa- 
tions in Army, Navy and transport aircraft engines, acces- 
sories and parts .. . as well as in salvage, maintenance 
and field servicing operations. What ‘‘Heli-Coil’’ Inserts 
have. done in these applications, they can do for your 
products! Write today for detailed engineering literature. 


ssved and Pending 


THE SCREW SYSTEM WITH THE ANTI-FRICTION THREAD LINING 


\e IMT TM LE 


47-23 GAs STREET 
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© Write on compan letterhead ‘or 
Industrial Rove : fi 


and Engineering 
Manual = —< Gives bel ipa forme 
ation on the selection an 


of Rhesstats I Resistors, Tap witches. 
Address Obmite Manufacturing Co., 
4983 Flournoy Street, Chicago 44. 


3 Model “R” 
Rheostats 
in Tandem 


KG 


Ovwo, three or more Ohmite Rheostats are often mounted 
in tandem for simultaneous control of several circuits, or 
phases of a circuit, by means of one knob. Typical use 
is in motor speed control. They can also be connected in 
series or parallel to provide additional wattage such as may 
be required in some generator field control applications. 
Any of Ohmite’s ten rheostat sizes, or combination of sizes, 
may be utilized... rheostats ranging from 25 watts to 1000 watts 
and from 1-9/16”" to 12” diameter... with uniform or tapered 
windings. Concentric control assemblies can also be produced. 
In Resistance-Control, Ohmite Experience Makes a Difference! 


OHMITE MANUFACTURING COMPANY 
4805 FLOURNOY STREET * CHICAGO 44, ILLINOIS 
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RHEOSTATS ¢ RESISTORS © TAP SWITCHES 
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WHEN YOU USE BH 
FIBERGLAS SLEEVING! 


™~ ASS 


PRODUCTS 


Here’s an Insulation that Handles Easier, 
- Cuts Cleaner and Saves Time 


IF you’re exasperated by ordinary sleeving that 
frays on the ends, works stiffly and doesn’t hold 
up in use... then you’ll certainly want the low- 
down on BH Extra Flexible Fiberglas Sleeving! 
For this is a really flexible and definitely non- 
fraying sleeving—built around the excellent in- 
sulating qualities of Fiberglas by an exclusive 
BH process. 


Fiberglas, you know, is moisture-resistant, 
high in dielectric and tensile strength and is 
shunned by fungus growths and unharmed by 
most chemicals. ‘‘Punishment’’ tests prove that 
BH Extra Flexible Fiberglas Sleeving has even 
more advantages. It is permanently non-fraying 
and non-stiffening. It won’t burn because both 
yarns and impregnation are non-inflammable. 
And it lasts indefinitely without cracking or 
rotting. 

Assembly and repair men say BH Extra Flex- 
ible Fiberglas Sleeving is a pleasure to handle 
and a sure bet for long life in the most severe 
service. So why tolerate a less efficient sleeving 
any longer? BH is available in all standard colors 
and all sizes from No. 20 to %”, inclusive. Write for 
samples today and make your own comparison! 


Dept. M Conshohocken, Penna. 


: “EPTEMBER 1944 











a ied 


UE 


PN casas 


YAO TY Ui 1/0 


\\ Ws 


\ 


Oe 


MARK REGISTERED U.S. PATENT OFFICE 


STEATITE CERAMIC INSULATORS 


The chorus is good but it’s the lovely voice of the Prima Donna that stands 
out. Years of training and experience have produced the exquisite tone 
range and color of a great voice 

Grand opera or electronic insulation it's the quality eli performance 
that counts. Custom-made to your design... formulated for specific charac 
teristics processed with the knowhow gained from 42 years leadership 
in the ceramic field ... ALSIMAG Steatite Insulators lend stand-out perform 


ance to high frequency circuits 


AMERICAN LAVA CORPORATION 
CHATTANOOGA 5, TENNESSEE 
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Wall 
a 
Size 0 

A. C. Horsepower Ratings 
Volts: 220 
Single phase: 1 13 
Polyphase: 1} 2 


D. C. lLorsepower Ratings 


Volts: 115 
Single Pole: 4 
Double Pole: 1 


* 28 different ratings of 
interchangeable heaters. 
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“LOAD LIMIT” 


Across-the-line type 


START HERE for dependable operation of your machines and 
trustworthy protection of motors! This compact design packs 
all the safeguards that hard-driven power units meed now. 
Thermal overload protection for polyphase motors up to 2 H. P., 
440 V., A.C., or 1%2H. P., 230 V., D.C. For single phase to 
1% H. P., same voltages. Interchangeable heaters from 0.24 
Amps. to 12.5 Amps. provide 28 different ratings without spe- 
cial fusing. . . Silver- plated switch contacts with knife action. 
Full floating, self-aligning movable contacts, spring-reinforced. 
Thermal protection by bi- metallic action. Trip-free mechanism; 
smooth, positive action; Bakelite base. Ask for Catalog 9-M, 
with engineering recommendations for your special control 
problems. 


INDUSTRIAL CONTROL DIVISION 
ARROW-HART & HEGEMAN ELECTRIC CO., HARTFORD, CONN. 
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(METAL- GLASS) " 
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ELECTRONIC TUBES 
TRANSFORMERS 
RESISTORS 
CAPACITORS 
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RELAYS 
INSTRUMENTS 
GAUGES 
METERS 
RECEIVERS 
TRANSMITTERS 


LLUSTRATED are several examples of metal- 
glass hermetic seals produced by Stupakoff for 
various types of equipment. 

The metal, KOVAR,* a cobalt, nickel, iron 
alloy, has made possible a hermetically sealed 
terminal without the use of cements or gaskets. 
The seal between Kovar and glass is 
a chemical bond in which the oxide 
of Kovar is dissolved into the glass 
during a heating process. The result 


“FOR GREAT 
—a permanently vacuum and pressure ACHIEVEMENT” 





tight seal—effective under the most extreme 
climatic conditions. 

Stupakoff also supplies Kovar as rod, sheet, 
wire, tubing, eyelets, cups and other forms for 
those equipped to do their own glass working. 

Kovar-glass seals answer most hermetic seal- 
ing problems. Write today for technical 
data Bulletin KA-12 listing currently 
available Kovar-glass terminals and 
Bulletin KA-11A for standard Kovar 
shapes and sizes. 


DO MORE THAN BEFORE—BUY EXTRA WAR BONDS 


* TRADE MARK 337862 REGISTERED IN U.S. PATENT OFFICE 





ELECTRICAL MANUFACTURING 











Many forward-looking manufacturers who are determined 
to avoid a lengthy shut-down between war-production and 
peace-production are already working on blueprints of 
their proposed post-war products. 


To help you now with your post-war plans, we have created 
and manned a Post-War Development Department. This 
Department has no duties other than those of discussing 
with forward-looking manufacturers the contributions that 
Laminated Plastics (Phenol Fibre and Vulcanized Fibre) 
can make to the performance and economy of the products 
of tomorrow. 


Before you decide that a product or a part can best be made 
from glass, steel, wood, or any other material, it will pay 


you to find out whether or not that product or part can be 


made better, cheaper, .. se i ' 


or faster in laminated 
plastics. Consultation 
on such problems with 
the engineers in our 
Post-War Development 
Department is yours for 
the asking, without cost 
or obligation. Write us, 


Mass-produced by machining from tubes 
of Phenol Fibre, this radio part combines 
light weight, high dielectric quality, low 
moisture-absorption, and the ability to 
stand severe shock. Whatever combination 


in complete confidence, 
of qualities you require, it’s a rare case 


about your plans and 
indeed that can’t be solved by Laminated 
problems. Plasties. 


POST-WAR DEVELOPMENT DEPARTMENT OF 


TAYLOR FIBRE COMPANY 


LAMINATED PLASTICS: PHENOL FIBRE * VULCANIZED FIBRE - Sheets, Rods, Tubes, and Fabricated Parts 


NORRISTOWN, PENNSYLVANIA - OFFICES IN PRINCIPAL CITIES » PACIFIC COAST HEADQUARTERS: 544 S. SAN PEDRO ST., LOS ANGELES 
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Check These Unique 
Features of 
G-E Neon Glow Lamps 


G-E NEON GLOW LAMPS can add to the 
convenience and sales appeal of 
your postwar products! Unique 
characteristics of G-E Neon Glow 
Lamps suggest scores of uses as 
indicators on home appliances, 
wiring devices and industrial el- 
ectrical equipment. 


1 


Distinctive orange red glow, needs 
no cover glass. 















Build more Sales Appeal into your postwar products 
with applications of G-E Glow Lamps like these: 













Dependable long life—rated at 
3000 hours. 
























G-E GLOW LAMP gives instant NO FUMBLING IN DARK to find IN PORTABLE RADIO SETS. G-E 3 
visual indication iron is light switch if it has G-E Glow Lamp provides highly Very low current consumption. 








“on.” Other applications: Glow Lamp as indicator. visible indication set is on. 
waffleirons,ranges,roasters, Lamp is visible guide to Also usable to show B-bat- 
heating pads. location of switch. tery condition. 








4 


Variety of sizes and wattages. 


High resistance to vibration and 
shock. 








Usable on AC or DC circutts. 


7 


Work on regular 105-125 volt cir- 
cuits without the use of step-down 
transformers. 
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Practically no heat. 


GE GLOW LAMP makes it easy DEPENDABILITY AND LONG LIFErec- FREE! New folder describes 
tofind burned-outfuse.Lamp ommend G-E Glow Lamps typical uses for G-E Neon 
is wired to light when fuse as panelboard indicators Glow Lamps and gives lamp 
burns out. to show Circuit conditions. data. Write address below. 





NELA SPECIALTY DIVISION LAMP DEPARTMENT 


GENERAL @ ELECTRIC 


1 Newark St., Hoboken, N. J. 
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—the same results so many other machine tool manufac- 
turers and users are getting; the results everybody wants 
—speed, precision, endurance, economy. 


Shown in the photograph is a Gray 66"x 66x18’ Planer 
Type Milling Machine having four milling heads, all of 
which have the spindles mounted on Timken Tapered 
Roller Bearings. 


Thus equipped these millers are not only capable of giving 
their users the highest type of service, now, but will con- 
tinue to do so for years to come. 


For spindles will remain permanently rigid and free from 


wear; radial, thrust, and combined loads will be carried 
with a wide margin of safety; alignment of vital moving 
parts will be preserved indefinitely. 


Ee MARK REG S. PAT. oF 


When buying lathes, milling machines, grinders, planers TAPERED ROLLER BEARINGS 
or any other kinds of heavy duty machines specify ‘“Timken 


Bearing Equipped” and be sure of top-notch performance 
with rock-bottom economy. The Timken Roller Bearing 
Company, Canton 6, Ohio. 


NSN leaps 
ES nal named Te ine 
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When peace comes, we'll be ready in a hurry—to supply Chromel resistance wire for 
everyday needs. Fortunately, we have no “conversion problem”, as to 
production. Chromel, and its peace-time applications, merely became a useful 
part of the war effort. There has been no change of product or plant 
machinery. So, when we get the green light, we'll be ready to go in your direction. 
Meanwhile, if you don’t already have a copy of Catalog-M, on 
Chromel, it might be a good idea to ask us for it. 


RESISTIVITY @ 68°F 


WIRE RIBBON 
(C.M. Ft.) (Sq. M. Ft.) 


Chromel-A . . . . . 650 Ohms 510 Ohms nett ME 

Chromel-C .. . . . 675 Ohms 530 Ohms | HOSKINS | 
Chromel-D . . . . . 600 Ohms 471 Ohms CHROMEL 
Copel . . . . «we 204 Ohms 231 Ohms cccnnionpngintgina 


HOSKINS MANUFACTURING COMPANY, DETROIT 8, MICHIGAN 
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How to Make the Best Use of Plastics in the Postwar Radio 


MayBE some day you will be molding full- virtually every basic type of plastic of interest to the 
size radio cabinets with mass-production speed _ radio designer... yet it covers only Monsanto Plastics! 
and economy from plastics and high-strength 
fibres or from low pressure plastics laminates. 


That gives you some indication of the breadth 


; Z es and versatility of the family of Monsanto Plas- MONS ANTO 
There is no “maybe,” however, about the plas- tics. It also gives you one of the best reasons 


tics applications charted below. These are all 
jobs plastics are ready to handle today, jobs for 


why it pays to include a Monsanto consultant 
in your planning sessions: he can give you disin- 


which plastics have proved their superiority in yeyested advice on the largest, most varied group of PL ASTI C S 
prewar models or in wartime service. 


Of course you can’t specify exactly the right help on your problems, write: MONSANTO 
plastic for a particular job from this chart alone, | CHEMICAL COMPANY, Plastics Division, Spring- 
but notice one important fact: the chart includes field 2, Massachusetts. 
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ASSEMBLIES INSULATORS 
r% 
| hy Y \ 
| \\ ] aN. : 
J} G 
Resinox bonded Cerex « Lustron 
pulp and paper Styramic 





lastics supplied by any one manufacturer. For his 
p plied by any if SERVING INDUSTRY, ..WHICH SERVES MANKIND 
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CONNECTOR AND 
TERMINAL STRIPS 
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Resinox molded 
Resinex laminates 


Cerex « Lustron 
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Resinox laminates Fibestos « Lustron 





























INSULATOR MOLDED POWER PLUGS, 
ULATED PARTS WASHERS, CAPACITORS JACKS, 
BUSHINGS CONNECTORS 
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Resinox 
Resinox laminates 
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Resinox | 


MONSANTO PLASTICS FOR RADIO 


Tensile 
ead 


GREK 5. a2 SC See 





FIBESTOS (cellulose acetates). . | 


LUSTRON (polystyrene) 
NITRON (celiviose nitrates) . . | 


RESIMENE . .... « 
(melamine-formaidehydes) 
RESINOX ... x0) 
STYRAMIC nt @ ear. 
(modified polystyrene) 


* MC—molding compounds S—sheets R—rods 
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Impact Heat Dimensional | 
Resistance Resistance Stability | Insulation 





to 230°F. | excellent 


“— ~_ fair to good 


to 180°F, excellent 


to 140°F, 





to 210 — 
380°F. 
to 230 — 
450°F. 





| 
| 
| 
| 
| 
| 
| 





to 236°F. 





T—tubes IR—industrial resins. **!—injection C—compression E—extrusion T—transfer, form of compression 
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Mr. “Tops,” 
the Paragon 
symbol of 
top quality 


...an accurate, durable, self-lubricating time switch 
for controlling stokers, oil burners, blowers, pumps, 
valves, air conditioning, etc. . . . for only $13.00 list. 


JUST TWO EXPOSED GEARS. All others con- 
stantly lubricated because they operate in a sealed 
o# bath. 


DUST PROOF. Because of the sealed-in features, 
dust has no effect upon the operation. 


SLOW SPEED MOTOR. The first and only low 
priced Time Switch to be timed and operated by 
slow speed (450 R.P.M.) industrial type, self-start- 
ing synchronous motors. 


SNAP ACTION SWITCH. Fast snap action for 
both ON and OFF. Contacts, heavy pure silver 
buttons. Switch blades, high tensile bronze of proper 
size and thickness to provide ample carrying capac- 
ity for 30 ampere loads. 


FOR LOW TEMPERATURE. Guaranteed to operate suc- 


cessfully at temperatures as low as 20 degrees below zero. 


SELECTION OF SWITCHES. Switches available: single 
pole single throw, double pole single throw or single pole 
double throw. 


Send for complete engineering bulletin. Paragon manu- 
factures a wide range of industrial timers, time delay 
relays, panel boards and other electrical equipment. 


PARAGON ELECTRIC COMPANY 
700 Old Colony Building e Chicago 5, Illinois 
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@ Pictured here is a unit made 
for Signal Corps communications 
equipment. It might well serve as 
Exhibit A in the proof that the 
Metal Men of Manitowoc are past 
masters of solving “impossible” 
aluminum stamping problems. New 
finishing methods! Closer toler- 
ances than you’d think possible! 
This is but a single example of 
what’s been going on in the plants 
of the Aluminum Goods Mfg. Co. 


during the last few war years. 
Varied and surprising are the many 
examples of work being done for 
the Army and Navy Air Corps, 
Quartermaster Corps, Signal Corps, 
and Ordnance. 

The amazing things we’ve been 
doing under war’s pressure point 
the way to very exciting postwar 
possibilities—for users of stamp- 
ings and rolled sections of alumi- 
num and other metals. 


CONTRACT, AUTOMOTIVE AND AVIATION DIVISIONS 


A graphic indication of the 
possibilities for tomorrow is 
presented in a recently pre- 
pared photo-story of our war 
production work. Write for 
your copy. 


ALU MINU™M Goops 
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MANITOWOC JA lanufackiwumng Lempan 
200 Fifth Ave., New York City e Merchandise Mart, Chicago 
ALSO MAKERS OF MIRRO, .FINEST ALUMINUM COOKING UTENSILS 


WISCONSIN 
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This question does not presuppose that plastics is 
the magic “cure-all.” On the contrary it rules out the 


lady-luck influence as irrelevant to the problem. 


‘Can it be improved with Plastics?” is the number 
CTAeMEs STi lle M MRT AN A Soirdie (elite) Me lale | lalt-le-te 


plastics for a product or part. 





Our engineers are trained to consider plastics in relation to the 
requirements of a product and the improvement desired. They 
have an appreciation of the complementary values of plastics and 
metals and have developed some original techniques with these 
combinations which have solved a number of product problems. 


Improvements in products and parts have been attained by 
us through close collaboration with the design and production 





staffs of aircraft manufacturers. Along similar lines, we may be 





escliiaidateme iid able to suggest applications of molded plastics to your products 
AND MOLDING SKILL ... present or planned. 

For the right application of plastics to your product, call on 

REPRESENT DT IVES Plastic Manufacturers during the design stage. The design of 

DETROIT 2 your product determines how close tolerances can be held. Se- 

805-06 NEW CENTER BLDG. 
° lection of the right plastic material and molding method should 
i — ' be left to our experienced judgment. Send for free copy of Folder 


File, EM 9, describing our facilities. 


LOS ANGELES 35 ore 


1440 SO. ROBERTSON BLVD. 


amos PLASTIC MANUFACTURERS 


19 MELINDA ST., TORONTC INCORPORATED 
"oe STAMFORD, CONNECTICUT 
1405 BISHOP ST., MONTREAL ENGINEERED PLASTICS FOR INDUSTRIAL APPLICATIONS 





MOLD MAKING ¢ INJECTION & TRANSFER MOLDING *« COMPLETE ASSEMBLY 
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Limit switches BUILT IN assure 
precision operation and 
protect both motor and driven device 


To close a door without slamming is more polite 


... it is also easier on the door. When the “door’’ . 


happens to be a cowl flap or a bomb bay door on 
a fighting plane, it is vital to safety and fighting 
efficiency that it be opened and closed accurately. 
On electrically operated accessories, limit 
switches provide this accuracy by limiting the 
revolutions of the actuator to the exact number 
required to perform its task. Limit switches may 
be fixed or adjustable. Further precision is often 
provided by a brake built into the Dumore Motor 
to provide positive stoppage after the limit 
switches break the circuit — thus eliminating any 
jamming from over-travel by coasting. 

Dumore design incorporates control and drive 
elements in a single motor unit whenever 
possible. The Dumore cowl flap Aeromotor is 
equipped with limit switches, brake reduction 


‘“*MOTOR-PLAN” your post- 
war products now with these 
DUMORE FEATURES in mind! 
: @ Gear Reduction Units ® Magnetic 

Brakes @ Magnetic Clutches ® Slip 
© Over-running Clutches © Thermal 





Clutches 
Overload Protectors @ Position Indicating Poten- 
tiometers @ Limit Switches ©@ Governors 
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gearing, and overload protectors, enclosed in the 
motor housing, saving space and weight, simpli- 
fying final assembly and placing all associated 
electrical elements under one manufacturing 
responsibility. 

Each designed and built for some specific pur- 
pose, and proved by combat service on thou- 
sands of planes, thirty-odd Dumore Aeromotors 
on war applications today will be available one 
day soon to actuate new products now maturing 
on the drawing boards and in the minds of prod- 
uct engineers. Their compactness, lightness, efhi- 
ciency and precision construction will afford 
new standards of performance and new sales 
appeal to countless devices for factory, farm, 
office and home. 


Can you use motors like these? Full data on 
their characteristics and design features are given 
in the Aeromotor Catalog. Ask for a copy—today! 
The Dumore Company, Motor Division, Dept. 
MJ20, Racine, Wisconsin. 


DUMORE 


HEADQUARTERS FOR 


FRACTIONAL HORSEPOWER MOTORS 
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Time is adamant. It measures the output ... and the cost .. . of pro- 
duction. For several definite and easily provable reasons you will find 
that CLUTCH HEAD Screws pace Assembly Line production at every step. 


The testing and proving of these time-saving features . . . plus others 
that contribute to smoother, safer operation and lessened fatigue... 
may be done right at your own desk. To this end, your request will 
bring you, by mail, a package assortment of CLUTCH HEAD Screws and 
sample Type ‘‘A’’ Bit, along with fully illustrated Brochure. 


Your own appraisal will show you that this modern screw has ad- 
vanced engineering design to challenge the march of production time; 
that it has everything ... AND MORE... offered by any or all other 
screws on the market . . . explanation enough why CLUTCH HEAD is 
accepted as ‘“The Screw That Sells Itself.” 


You may order CLUTCH HEAD Machine Screws in regular and 
thread-forming types. Production is backed by this organization 
and by responsible Licensees. 


Check the perfect operation This rugged Type “A” Bit is 
of this screw with an ordinary restored toits original high 
type screwdriver, or any flat efficiency by a 60-second appli- 
blade, of proper width. This ? cation of the end surface to a 
exclusive CLUTCH HEAD fea- a grinding wheel. No delay. No ex- 
ture has proved its value in os pense. No“‘back-to-the-factory”’ 
war and peacetime service. shipment for reconditioning. 


UNITED SCREW AND BOLT CORPORATION 
eT) EAA ETA E! NEW YORK 
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* HELPING AMERICA PRODUCE MORE! « 
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% They’re out on America’s “production 
fronts,’’ giving freely of their highly specialized 
experience, assisting manufacturers of arma- 
‘ment, equipment, munitions and supplies in 
keeping production lines moving. They’re aid- 
ing MACHINE BUILDERS to apply anti-fric- 
tion bearings more economically and efficiently. 
They’re helping MACHINE USERS to get 
the most from the bearings they have—to 

Write for the Catalog. lengthen their life—to reduce shut-down haz- 
Let our engineers work with YOU. ards. At our factory, The Engineering and 
Research Departments are equally busy, solv- 
ing problems in bearing application, opera- 
tion and maintenance submitted by buyers of 
bearings in every field. And all this service is 
being rendered without cost, THAT AMERICA 
MAY PRODUCE MORE. 
















NORMA-HOFFMANN BEARINGS CORP'N., STAMFORD, CONN., U.S.A. 


PRECISION BALL AND ROLLER BEARINGS FOUNDED 1911 





é Biby MORE UNITED STAVES WAR BONDS, TODAY 


- 
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Choose G-E dry-type transformers 


— esegners— 


for their ease of application, high 


efficiency, and trim good looks 


COMPACT, light in weight, and equipped 
* with roomy wiring compartments, G-E dry- 
type transformers can simplify your design problems 
—provide the kind of convenience your customers like. 
Their clean-lined exteriors and convenient knockouts 
for conduit wiring are additional features that hit 
the designer's eye. 


The Type M and Type D units shown are designed 
for high efficiency and long life. For example, each 
completed Type M transformer is impregnated with 
a special varnish which unites insulation, windings, 
my other components into one cohesive unit. This 
treatment helps to eliminate air pockets, seals out 
moisture, and enhances the dielectric strength of the 
insulating materials. Similar treatment is given to the 
core and coil assembly for the Type D indoor units. 


These G-E dry-type transformers are widely used 
for supplying power to motors, portable tools, 


Type M in ratings up 
to 10 kva, 600 volts 


Type D in ratings up 
to 100 kva, 600 volts 





drying ovens, heat-treating furnaces, atomic-hydrogen 

welding equipments, low-voltage lighting circuits, 

etc., and for low-voltage control and solenoid circuits 

” large machines. Bulletin GEA-897] gives the 
etails. 


Control and Signal Transformers 


Trim-looking, compact G-E transformers like those 
shown below afford savings in space and wiring costs 
which can contribute much to the successful design 
of products requiring low-voltage control or signal 
circuits. At G.E. you'll find an exceptionally wide 
range of standard types of these small transformers 
to choose from (in standard ratings up to 200 volkt- 
amperes). Moreover, by combining standard trans- 
former parts in various ways, General Electric can 


supply transformers that are literally ‘“‘tailored’’ to { 


your designs. Ask for Bulletin GEA-1358E. 


Typical G-E control and signal transformers. 
Many other arrangements are available. 





otors 








GENERAL @ ELECTRIC 
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DESIGNED to Stall 


If you have a motor-drive ap- 
plication involving locked-rotor 
conditions, such as a clamping 
» motor, investigate G-E stalled- 
torque motors. These Type K 
fractional-hp motors for 3- or 
2-phase circuits, are rated 8 to 
220 oz-ft torque, depending on the 
size of motor, duration of stall, 
i. pies conditions. Type BC (for d-c) delivers from 
to 55 oz-ft. Higher torques, in larger motors, are avail- 
ble. An important feature of these motors is a special 
otor design that practically eliminates ‘‘tooth ripple’’ 
nd assures almost constant torque regardless of rotor 
sition. 


tarting Switches 
LUS 


These full-voltage, manual, mo- 
of-starting switches contain their 
m temperature overload pro- 
ection, and are so designed that 
t is impossible to hold the 
itch closed under injurious 
Wwerload conditions. Available in 
_ Wwo sizes. The small size resets automatically; the large 

we is manually reset. Maximum hp ratings up to 5 

p single-phase, 600 volts; 744 hp 3-phase, 600 volts. 

he CR1061 is for use with a-c or d-c fractional-hp 
otors. (Bulletins GEA-1522 and GEA-2234.) 


ANG the load 


One of the features of G-E vertical 
motors that design engineers often 
find useful is their ability to carry 
substantial downward thrust from a 
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TIMELY HIGHLIGHTS 


ON G-E PRODUCTS 





QUICK STOPS 
without brakes 


Letting motors and driven machines coast 
to a stop wastes valuable production time. By 
including G-E plugging control in your designs, 
you can prevent most of the time loss; yet you 
use only the motor itself as the brake. In one 
application, this quick-stop control cut 19 
seconds from a 90-second operation—gave an 
extra two hours of production per day. 

The G-E plugging system automatically re- 
verses the motor leads when the “‘stop"’ button 
is pushed, and then quickly opens the circuit 
just before reverse rotation would start. Bul- 
letin GEA-3571 tells where and how this 
‘production tool’ can be applied. 





Genera Ele 
ce 
enectady 5. Nyman, Sec. A668.31, 
















direct-connected load. Net thrust tric —, your 88. 
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the larger sizes at 1000 rpm. Motor 
types include practically the entire 
G-E integral-hp line. 
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Buy more BONDS — 
and keep all you buy 
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PERMANENT MAGNETS MAY DO fT BETTER 


Precision Built... by the Million! 


Few products require more exacting manufac- 
turing skill than permanent magnets. Yet this 
company, one of the armed forces’ vital sources 
of supply, is producing them in almost unbe- 
lievable numbers. 


r AGO 2, ILLINOIS 
ets Since 1910 


Our engineers have rendered important service 
to many manufacturers by solving their perma- 
nent magnet designing problems. They will be 
pleased to consult with you. Write for a copy of 
our “Permanent Magnet Manual’’. 


Help Win the War in '44— Buy War Bonds! 


COPYRIGHT 1944, THE INDIANA STEEL PRODUCTS COMPANY 


TE ne a 


ELECTRICAL MANUFACTURIN 





UNDER ONE BIG ROOF AT AUTO-LITE 





ALL-PLASTIC PRODUCTS PLASTIC AND METAL PRODUCTS ALL-METAL PRODUCTS 
Ornament for Ash Tray Terminal * Custom Hardware Molding Ornament * Horn Button 
Radiator Ornament Horn Button * Radio Grill Name Pilate * Scuff Plate 
Instrument Panel °¢ Crest Horn Button Grill * Cluster Dial 
Not just plastics, not just metals, but both — Tune in Auto-Lite’s great radio show “EVERYTHING FOR THE 
and combinations of both—are the raw mate- BOYS” featuring men and women at the fighting fronts. Every 


. Tuesd ight — k 
rials with which the Bay Manufacturing Div- eee eee 


ision of Auto-Lite works to achieve true func- 
tional beauty. Beauty which works, as cre- 
ated by Auto-Lite under one big roof, will be 
one of the major forces in selling in tomor- 

row’s competitive market. Postwar designers 
are invited to inquire into the advantages 
offered to them by Auto-Lite’s artisanship in 
plastics and metals. 


THE ELECTRIC AUTO-LITE COMPANY 


Bay Manvfacturing Division 





DETROIT 2, MICHIGAN BAY CITY, MICHIGAN 
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OPERATES 
POSITIVELY FROM 
A MOMENTARY 
IMPULSE 


A SMALL “MEMORY-TYPE” RELAY 


with R-F INSULATION 


Originally designed for aircraft services, this new Struthers- 
Dunn 50XBX “Memory” Relay is ideally suited for numerous 
other applications as well. It is of two-coil, latch-type construc- 
tion, having radio frequency insulation on its double-pole, 
double-throw main contacts. These contacts operate immedi- 
ately upon receipt of a momentary impulse from a push button, 
limit switch, or any other source of brief or extended impulses. 

The coils are practically universal in that they will operate on 
voltages as low as 12-volts D.C. Since they are in the circuit only 
momentarily, they cannot overheat on much higher voltages, nor 
will they hum or overheat on A.C. as each coil may be connected 
to de-energize itself as soon as it has performed its function. 

Struthers-Dunn Type 50XBX “Memory” Relays will operate 
in any position, are shock-proof to 10 G’s, and set new standards 
of efficiency on applications where the contacts must “remember” 
unfailingly which coil was last energized—by remaining latched 
in position until they are released by energizing the other coil. 


STRUTHERS-DUNN, INC., 1321 ARCH ST., PHILADELPHIA 7, PA. 


ONE OF THE FAMOUS 


STRUTHERS-DUNN 


Oar Mee OE BE ed BS 


DISTRICT ENGINEERING OFFICES: ATLANTA « BALTIMORE - BOSTON . BUFFALO ~ CHICAGO . CINCINNATI. CLEVELAND 
DALLAS « DENVER «. DETROIT « HARTFORD «. INDIANAPOLIS .«. LOS ANGELES -«- MINNEAPOLIS «. MONTREAL 
NEW YORK @ PITTSBURGH . ST. LOUIS »« SAN FRANCISCO. SEATTLE « SYRACUSE - TORONTO ./ WASHINGTON 
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Every 
MANUFACTURING 
CUSTOMER 

Will Benefit 


Industrial users of WILCO Prod- 
ucts will find the increased facil- 
ities, the new products and tech- 
niques developed by WILCO for 
war service of great advantage 
to their own postwar products. 








As the Hourglass indicates . . . with the 
coming of peace, many WILCO products 
now making for precision performance in 
airplanes, ships, tanks, guns and _ instru- 
ments of the Army and Navy will play an 
equally important role in meeting civilian 
needs for hundreds of useful and reliable 
products. 


The demand of all branches of the serv- 
ice for Thermostatic Bimetals and Electrical 
Contacts has motivated many WILCO de- 
velopments of great potential value to post- 
war industry. New products added to an 
already extensive line; increased facilities 
for refining and fabricating precious metals ; 
greatly extended rolling mill facilities 
these new additions and improvements, 
now devoted principally to the war effort, 
will prove equally helpful to manufactur- 
ing customers in meeting their peacetime 
production and marketing problems. 


WILCO PRODUCTS ARE: Contacts— 
Silver, Platinum, Tungsten, Alloys, Sin- 
tered Powder Metal. Thermostatic Metal— 
High and Low Temperature with new high 
temperature deflection rates. Precious Metal 
Collector Rings for rot-ting controls. Silver 
Clad Steel. Jacketed Wire—Silver on Steel, 
Copper, Invar, or other combinations re- 
quested. Rolled Gold Plate. Special ma- 
terials. 





THe H. A. Witson COMPANY 
105 Chestnut Street, Newark 5, New Jersey 


Branches: Detroit ¢ Chicago 


Thermometals—Electrical Contacts 
Precious Metal Bimetallic Products 
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FORMED INSUROK 
HAS THE STRUCTURAL STRENGTH WE’LL NEED” 


The ability of Laminated 
INSUROK to meet structural 
strength requirements has startled 
many a skeptical engineer. And 
Formed Laminated INSUROK, re- 
cently introduced for military use, 
acquires even greater strength char- 
acteristics, solves many product and 
design problems for which ordi- 
nary laminates prove inadequate. 

If your product or the one you 


LESSOR he Precision Plastics 


are developing can be improved by 
the use of plastics with high struc- 
tural strength, let a Richardson 
Plastician help you. Or, if resistance 
to chemicals, dielectric qualities, or 
moisture resistance is required, let 
him suggest the correct type and 
grade to meet your individual re- 
quirements. His years of experience 
may save you time and money. Write 
for complete information. 


ferred because of the intricate shapes which can 





Laminated INSUROK has won the preference of 
many designers because of its favorable weight to 
strength ratio. Molded INSUROK is often pre- 







be produced in one molding operation—elims- 
nating assembly and manufacturing operations. 
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Hoover, the Aristocrat of Bearings, are of the Super-Conrad Deep Groove 
Type employing the largest size and greatest number of balls. This type 
of bearing, plus the added advantage of Hoover's exclusive honed race- 
ways has been proved, by actual test, to be the most universally depend- 
able for the varying conditions of load and speed under which modern 
machines operate. 


pene’ > oe 


BALL AND BEARING COMPANY, ANN ARBOR, MICHIGAN 
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LEFT MAND BASE MOUNTED INTERLOCKS 
2@RB UNITS 


LEFT HAND CENTER RIGHT HAND 
NORMALLY OPEN 


“NORMALLY NORMALLY — DOU 
OPEN CLOSED CilacUIT 


} OPE 


. 
PE WORMALLY. 
ee CLOSED: © 
. 


Extra electrical interlocks may be added to Square D 
contactors and motor starters with no sacrifice of 
accessibility, ease of wiring, or ease of inspection 
and maintenance. 

The photograph above demonstrates the neat, 
compact appearance and complete accessibility of 
a Size II starter with 4 normally open and 3 nor- 
mally closed interlocks. 

Availability of sufficient electrical interlocks often 
makes it possible to reduce the number of relays 
needed on machine control panels. In many cases 
the extra interlocks do not cause any increase in 
outline dimensions of the device. 


SQUARE J) COMPANY 


“DETROIT. 


MILWAUKEE LOS ANGELES 





INO. - 2N.C. 


Interlock arrangements 
for Size |, Type S.con- 


 tactors and starters. 


 @ interlocks shown in 


upper left and right 
hand corners of the in- 
dividual rectangles ore 
Type KB units attached 
to the left and right 
hand sides of the con- 
tact blocks. All other 
interlocks are base 
mounted and do not in- 
crease device outline 
dimensions. See photos 
on left hand page. 


Interlock arrangements 
for Size ll, Type T con- 
tactors ond starters. 


®@ You'll find your nearby 
Square D Field Engineer 
@ source of sound coun- 
sel whenever you're 
confronted with any 
electrical control prob- 
lem. Field Engineering 
service is available 
thry Square D branch 
offices in nearly 50 
principal U. S. and 
Canadian cities. 


NOTE: The normally 
open and normally 
closed contacts of dou- 
ble circuit interlocks 


7 in control circuits of 


opposite polarity, 





Billy Bodine SAYs° "To make today’s fractional 


horsepower motors last longer — 


KNOW YOUR MOTOR-APPLY IT CORRECTLY!” 


Most electric motors are reversible 
by merely interchanging the connec- 
tions to the starting windings or to 
the armatures. The most important 
exception is the shaded-pole motor 
in which the direction of rotation is 
determined by the “shading coils” 
imbedded in the stator core. In some 
cases motor ——e _ internally 
interconnected for a specific direction 
SPLIT PHASE AND SYNCHRONOUS of rotation, like the al ie series — TAA THREE PHASE ne 
SPLIT PHASE 4 LEAD REVERSIBLE : ~ 

or governor controlled motors. Such 
motors cannot be reversed unless ad- 
ditional leads are attached to the 
windings. 

Reversible motors must be oper- 
ated by a suitable reversing switch, 
such as a double throw knife switch, 
drum switch, or relay. The accom- 
panying diagrams illustrate how re- 
versing switches can be used with 
Bodine three- and four-lead motors. 
CAPACITOR AND SYNCHRONOUS For further information, consult the 

CAPACITOR 4 LEAD REVERSIBLE Bodine Engineering Department. 








SHUNT WOUND 4 LEAD REVERSIBLE 





COMPOUND WOUND 5 LEAD 












REVERSIBLE 
ee CAPACITOR AND SYNCHRONOUS 
am CAPACITOR 3 LEAD REVERSIBLE 
u- LINE 
oq 
SHADED POLE 2 LEAD NON- GOVERNOR CONTROLLED SERIES 


WOUND 4 LEAD NON- REVERSIBLE 









BaD NU ma Stn 


AACS COO WEDS BODINE ELECTRIC COMPANY 
2256 W. Ohio St., Chicago 12, Ill. 






Synchronous and Gov- 


ernor Controlled Motors 

DESIGN for Constant Speed 
IDEAS Constant speed motors are 
available in synchronous and 
BY BOD | N - governor-controlled types. For 
absolutely constant speed as in 
clocks and many precision 


instruments, the synchronous 
motor must be used. 


The governor controlled 
motor can be used as an ad- 
justable speed as in food mix- 
ers, etc., or a fixed speed motor 
aS In movie projectors and cal- 
culating machines. The preset 0 
speed is not affected by load 
changes. TORQUE INCH 02 








for your postwer notebook 









"VG-12= SERES, GOVERNOR CONTROLLED MOTOR | 


NSY-42 = SINGLE PHASE SYNCHRONOUS MOTOR | 
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WATCH FOR THESE IN FUTURE ISSUES 


Future Prospects in Extruded Light 
Metals. That vast capacity to produce 
which lies behind wartime develop- 
ments in magnesium and aluminum will 
ultimately make itself felt in the broad- 
er specification of such alloys within 
products of various kinds. One of the 
more exciting possibilities has to do 
with extruded sections which may be 
used by lengths or by cross sections. 


Better Electrical Contacts. No 
compromises, no failures; that has been 
the rule in developing wartime prod- 
ucts. " Knowledge gained in regard to 


contact alloys whether for power or 
control circuit elements will mean 
better peacetime performance and this 
discussion will review progress and 
availabilities. 


Behind the Scenes in Product 
Planning. What engineers and de- 
signers are setting up as trends and 
objectives to be recognized in their 
thinking for Tomorrow. How top 
executives view product-building op- 
portunities. Which materials and parts 
will strongly influence the character of 
things-to-be. 
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BEFORE YOU DESIGN 
THAT NEW PRODUCT 
YOU SHOULD READ THIS BOOK! 









a, FOR DIE CASTING ALLOYS 
THE NEW JERSEY ZINC COMPANY 


{ : : 
160 Front Street, New York 7, New York 
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{But Dont Go Near The Water 


Hedged with materials and labor limitations, which can be lifted any 
time that the War Production Board finds it policy-wise to do so, an 
enabling order is now in efect which serves either to permit the manu- 
facture of things for people or to facilitate such output. 


However, for most companies, favorable status is largely technical 
(a paper procedure to say the least) and will remain so until manpower 
and materials controls are relaxed farther. This is true in spite of the 
listing by \WPB of a number of specific products, many of them electrical, 
for the consumer market. Chairman Nelson has said, ‘For the time being 
it is not anticipated that any large increase in the production of civilian 
goods will be possible.’’ 


Each of the makers of household irons, the first electrically energized 
product to be restored to production upon an assigned quota basis, has 
agreed to price his newly manufactured output at 19492 figures. It is 
apparent that regulatory authority hopes and may attempt to hold the 
line at date-of-suspended-output levels for other products as fabrication 
of them is resumed. 
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Many makers of things for people have previously expressed the 
opinion that a 20-95 per cent increase in manufacturing costs would 
force at least an approximation of that rise in the price tags that postwar 
products would bear. Just how well the situation will yield to sus- 
tained repression is anybody's guess. The only sure thing is that over a 
considerable interval a one-fourth increase in costs cannot be absorbed 
in the marketing of products designed for pre-cost-increase selling prices’ 


eer tana 


It is apparent that much trial-and-error work is still being done that 
both. production and profits be kept in full control by Governmental 
authorities. Mr. Nelson’s special Presidential mission to China gives 
the opportunity for program delays which opponents of the plan still seek. 
It is safe to anticipate that highly cautious progress will be the rule for 
some time to come. 
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KNOW CUSTOMER WANT 





* BY HAROLD VAN DOREN 
VAN DOREN, NOWLAND & SCHLADERMUNDT 


HERE is a “consumer” for every single piece of 

equipment, for every product, that is designed 

and built. That consumer is the first tool of de- 
sign. Who is he? A bank president, a lathe operator, 
a housewife, a child. The consumer is not just a class 
or a small income group, but all of some 130 millions 
of people of different ages, psychologies, requirements 
and tastes. 

The “class’’ market is being almost completely an- 
nihilated by the tide of invention and a world-wide war. 
The stevedore’s wife buys a,mink coat; the gardener, 
now a riveter at the shipyard, drives the best used car 
he can find. Such wages cannot continue, but the $90 
a week appetite will die hard when the $30 level returns. 
In reality, it does not need to die, if maximum con- 
sumer acceptance can be assured before production. 

Make no mistake, consumer tastes have been 
educated to a new high. It will take all the ingenuity 
of an admittedly ingenious and resourceful nation to 
meet the public’s high anticipation of “something new 
and better.” It is there, if we know how to give it to 
them. If, in the period of reconversion, radical 
improvements are not forthcoming within a reason- 
able time, industry may be faced with a buyer’s 
strike of disastrous proportions. 

The postwar picture for industry has changed 
radically in the past few months. D-Day has come and 
gone. Donald Nelson has made “reconversion” a word 
that can be spoken without whispering. 

All ultimately successful design lies unexpressed 
and inchoate inside the mind of the consumer him- 
self. Analysis of his needs, requirements and _ tastes in 
terms of use, function and appearance, becomes the de- 
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signer’s real tool. The purpose of combined research, 
analysis, product engineering and visual design, is to 
give form and substance to their wants—to interpret and 
convert these findings into models and drawings that 
are consumer-tested constantly during development and 
before production. By practical, if complicated, scien- 
tific analysis, checking and rechecking of needs, re- 
quirements and tastes in products-in-action, industrial 
design becomes a precision direction-finder for industry. 

The method of survey and analysis is all-important. 
An excellent example of this was a recent reputable 
survey made on whether or not housewives preferred 
ovens below cooking levels. The results of this survey 
showed that the majority preferred the low oven. On 
the other hand, it is common experience to hear a 
housewife say, “I wonder why they ever changed the 
place of the old-fashioned oven, which was so much more 
convenient at eye level?’ Careful investigation of this 
survey showed that leading questions had been asked, 
and demonstrated that the usual survey is quite inac- 
curate. Yet the method employed by many large com- 
panies is equivalent. Attractive pamphlets and 
brochures are issued to selected lists, giving sketches, 
designs, and asking certain specific questions. They 
are not adequate and practically useless as a scientific 
standard for specification. The survey technique is a 
highly specialized one and its results can mean the 
difference between success or failure of a product. 

It seems to me that design can be the strongest single 
factor in successfully meeting a highly competitive post- 
war market—design in the sense of adequately meeting 
consumer needs, requirements and tastes. Designers and 
manufacturers alike have almost unanimously stated 
that the “unpredictable consumer” is the most uncer- 
tain retardative to rapid and confident reconversion with 
the requisite investment and development of new prod- 
ucts and equipment. 

Production based firmly on a technique of design that 
assures maximum consumer acceptance before produc- 
tion by a scientific appraisal of all factors involved, 
conspicuously eliminates much of the waste of clumsy 
guesswork. Industry will then produce for the con- 
sumer at a profit—not make a profit by selling. 

In its short history, there are many instances where 








O GIVE the customer what he or she wants 

is a sound and fundamental guide for prod- 
uct development engineers as well as for those 
setting behind-the-product policies. Industrial 
Designer Van Doren has some tangible ideas as 
to those war-engendered influences that will 
affect postwar product acceptances too. 
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~~ rounder for the commercial bakery 
in before (A) and after (B) status. The 
designer sought to provide cleanliness in 


function and appearance. Extensive re- 

search and surveys show industrial machin- 

ery design to be an important factor in in- 
creasing worker productive capacity. 


Some of 
the more commonly known instances were the cases 


good design has forestalled industrial failure. 


vf the carpet sweeper and the icebox. The vacuum 
cleaner was a valuable addition to better living, but 
because of its original size and weight, did not adequately 
replace the old-fashioned carpet sweeper. In spite of 
this, the sales of a well-known carpet sweeper company 
fell alarmingly. Ruin was averted only by redesign, 
30 that even today both articles are in many homes. 

Ice companies and icebox manufacturers were hard 
hit by the advent of the electric refrigerator. They, too, 
were halted on the brink of ruin by redesigning the ice- 
box so that it more nearly competed with the electric 
refrigerator in appearance and interior arrangement. 


VENTURE CAPITAL NEEDED 


BSOLESCENCE of much equipment by improved 
design necessitates increased capital investment, 
but is amply repaid by expansion of its market instead 
of contraction and eventual ruin. This is also true of 
industrial equipment. Standards of accuracy and speed, 
is well as the levels of worker response, are raised by 
new and improved design. The simplification and light- 
ening of the weight of many heavy machines, making 
them portable, is one of the results of improved design, 
demonstrating this point. 
Since the “unpredictable consumer” idea has been 
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used to cover a multitude of sins of both omission and 
commission, it might be well to examine this consumer 
on the basis of many years spent by my organization 
in developing a technique to assess properly his re- 
quirements. There has been much product failure and 
resistance to change—not only on the part of the 
maligned consumer, but the manufacturer. 

[ would like to emphasize that the designation of 
consumer as here used refers to the individual pur- 
chaser of products, equipment and services, as we]l as the 
manufacturer, whose machines turn out these products, 
and the workmen who use those machines. In clarifi- 
cation—it is becoming increasingly apparent that not 
only the correct and efficient function, but the proper 
design of machinery and machine tools, reduces fatigue 
factors, adds to the individual workman’s enjoyment of 
his trade and thereby steps up production. 

Design then assumes its proper relation to industry 
and the consumer, as an interpreter whose best interests 
lie in maximum service to both. Modern usage has 
tended to associate design only with “original” in the 
sense of new, abnormal or impractical. Actually, the 
goal of design is an integrated, concrete expression 
of utility, fitness and eye-appeal. Its success can 
only be measured in proportion to its ability to respond 
to needs, conditions and aspirations of consumers and 
the times. 

Standards have often been conditioned solely by 
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mechanical efficiency, durability, appearance and low 
cost—probably in reverse order. The results have con- 
sequently been rigidly limited, almost completely ignor- 
ing the consumer’s relation to the product in action in 
terms of environment and use frequency. The em- 
phasis has been placed on the product itself, whereas 
all products and equipment have one thing in common— 
they are primarily a means to achieve a specific end. 
The emphasis should be on the product in action to serve 
a given consumer’s specific requirements and wants. 
Traditional forms at the cost of efficiency and service 
have too often been perpetuated because this fact has 
not been sufficiently appreciated. A better product at 
greater cost can compete with lower-priced goods and 
will produce more profit in the long run. Actually, my 
experience has been that the cost of the well-designed 


RODUCTION machinery deserves enclosure elements 
quite as much for accident incidence and convenience 
considerations as it does from the appearance angle 
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and superior product, is often less because it in no way 
depends on expensive gadgetry and decoration, or on 
over-expanded sales programs, to build and keep its 
place on the market. 

It is true that the consumer, as well as industry, has a 
high degree of resistance to change. It is also true that 
both wish to live their lives on their own terms of profit. 
Profit is not always morfetary. Even though the electric 
heating pad costs more than the old-fashioned warming 
pan, it also gives more satisfactory service, saves time 
and is consequently used widely wherever there is elec- 
trical energy. 

Consumer examples of resistance to change are legion. 
But they all prove that persistence on the part of indus- 
try in the better and more efficient products, eventually 
establishes market confidence. Industrial resistance to 
change, for a variety of reasons, is also well-known. 

It is in the redirection of industrial production into 
related fields and new applications for equipment, that 
industrial design can possibly render its greatest service. 
Scientific survey and appraisal of the capacities and fa- 
cilities of any given industry, coupled with a knowledge 
of the trends of consumer needs and requirements, can 
appreciably reduce business failure by paving the wav 
to new business, expanded business. 

In spite of the facts, industry has long been con 
vinced that it knew the consumer on the testimony of 
sales figures. Sales figures only show acceptance or 
rejection of a product after expensive capital investment 
and full production. They are an inefficient and waste- 
ful standard. It is also obvious that while consumers 
buy the best they can find, there are so many nearly 
standard products in a mass-production economy that 
sales figures are not a guarantee that consumers are 
getting what they want. 

An excellent example of this error in reasoning is 
the electric refrigerator. There is comparatively little 
difference in some twelve outstanding refrigerator mod- 
els, insofar as consumer use is concerned. All com- 
panies have access to the same technical and scientific 
knowledge that makes for mechanical efficiency. The 
consumer himself has been so accustomed to dealing 
with and adjusting himself to the inadequacies of his 
electrical refrigerator, that even he is not always aware 
of its inefficiencies, and has come to accept them as a 
matter of course. It could be argued that this fact is 
sufficient reason for not changing or improving the 
refrigerator. Yet some manufacturer will improve it, 
and consequently upset the entire market. 

An analysis of this common denominator of the 
American home, conforming to our design technique, 
began by asking the following questions: 

Who uses the refrigerator or any other given product ? 

How is it used? 

Where is it used? 

What are the possibilities for additional uses? 

These represent only a minimum of fundamental 
questions, but their answers provide a working basis. 
We found that there are four different general types oi 
kitchens, and that use of the present standard refrigera- 
tor is awkward in three of these. Difficulty of access 
is a major problem when one realizes that the refrigera- 
tor is opened approximately forty-four times a day in 
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the home of an average family of four. The opening 
of the all-over door presents a real problem of near- 
inaccessibility in many kitchens. Yet there are technical 
problems involved in double doors that reduce efficiency. 
The vertical sliding door would probably come nearest 
to solving the space problem, yet it offers many vexing 
problems of counter-weighting, gasketing, etc. 

The conventional location of the evaporator is pro- 
ductive of waste of food, time-motion, and energy. It 
makes it difficult to see food stored on the lower shelves. 
logical space to the left of the freezing unit is provided 
for storing butter. While this is the warmest corner, 
due to the principle of cold circulation, it is still too 
cold, and the butter is rocklike. To the right is a long, 
narrow shelf well-adapted by its height for bottles, milk, 
and other tall containers. Because of the narrowness 
of this shelf, it is necessary to take out the fresh and 
recently-purchased containers of milk, in order to use 
up what has been bought before. This means double 
work of taking from and returning to the box. 

Only a few of the minor faults of design in one com- 
monly-used piece of equipment today, have been cited. 
Any woman working in a well-organized business or fac- 
tory today, where waste time and motion is reduced to 
a dollar-and-cents loss, can not help but despair at the 
inefficiency of her own kitchen. 


TIME TO ANTICIPATE 


\RADOXICALLY, the American people, who 

would strongly object to undemocratic government, 
have not yet made an organized expression of their dis- 
satisfaction with an arbitrary method of design and 
production that often provides them with inefficient 
equipment. It is still moré inexcusable that we in in- 
dustry and business have not fully realized the greater 
opportunities for profit, expansion and a sound economy, 
hy eliminating these dissatisfactions. 

Since the electrical manufacturing field for appliances, 
accessories, equipment and services is expanding and 
will find an increased post-war market, the importance 
of this design concept is apparent in this market alone. 
Stove design is approached in exactly the same way 
as any other equipment or product for use. Rather 
than designing a stove for eye-appeal alone, it is again 
necessary to ask—How is it used? Where is it used? 
Who uses it ? and—What increased uses could it have? 

There is no question but that the modern stove, with 
the oven set flush with the floor, is attractive to look at. 
But grave doubts as to its convenience in use, crystallize 
into fact immediately analysis is made of the problem. 
\lthough bending over to open the oven door may be 
a contributory form of exercise for the housewife, it 
adds nothing to the efficiency, rapidity and convenience 
with which she prepares a meal. 

Two of the first requirements in kitchen equipment 
from the standpoint of the consumer, are accessibility 
and good vision. The present stove arrangement vio- 
lates both of these. Since broiler and oven are in con- 
stant use in any kitchen, it is logical that consumers 
would prefer to have them raised above the cooking 
surface instead of placed below. ; 

Unlike the refrigerator, there are many obvious ad- 
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Tes electric iron was designed upon the give-the- 

customer-what-she-wants basis. It combines eye ap- 

peal with efficient function. The handle grip, for example, 

provides facility of use by minimizing hand and arm 
muscle fatigue factors. 


vantages to a panel or wholly transparent oven door, 
so that the progress of cooking can be observed without 
opening. While this has been done, it has not been 
efficiently worked out. Transparent doors are stained, 
preventing good visibility, but new materials will make 
this feasible. Analysis, research and development on 
the basis of the determined facts, establishes that prac- 
tically no piece of household equipment has achieved its 
maximum flexibility and facility of use. 

The biggest failure of the electrical field has been to 
apply good design to home illumination. This failure 
is blatantly illustrated in a comparison of the advertising 
for radios and home lighting equipment. Radio repre- 
sents a real effort to meet consumer needs, requirements 
and tastes. The radio buyer is offered a variety of sta- 
tions, tonal qualities and volumes. He can have a 
phonograph-radio combination. 

In contrast, the home consumer of lighting is offered 
only meagre see-ability, various fixed wattages—usually 
25, 40, 60 or 100 watt bulbs—a wide range of fixtures 
and lamps that primarily appear to be imitative of the 
original candle or kerosene lamp. Unlike the radio, 
control of intensities of light is rigidly limited to arbi- 
trarily set standards, in spite of the fact that the physio- 
logical as well as psychological requirements of each 
individual are noticeably different. 





SCIENCE PLUS 


LLUSTRATIVE of the approach to illumination, 

was the factual example of the installation of a 
famous type of lamp in the drafting rooms of one of 
America’s outstanding companies. After the lighting 
installation, the draftsmen muttered. By the end of a 
week, they had become vehemently vocal about the de- 
pressing effect of the light on them and their work, to 
the point where threats of resigning were heard. The 
architect frantically summoned the illuminating engi- 
neer who had installed the lights. He was told that 
something had to be done. The illuminating engineer 
replied that scientific tests proved the lamps gave the 
hest possible visibility. In spite of his authentic tests, 
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complete, electrically energized products for war, 

miniature motors are also significant to those who 
plan postwar product designs. The severe engineering 
manpower shortage long encountered by manufactur- 
ers, coupled with the great stress placed on secrecy, has 
resulted in some misapplications of motors, especially 
in the miniature class. 

The small motor industry is a highly specialized one. 
The smaller the electric motor, the more it will be 
affected by the many factors, both mechanical and elec- 
trical, involved in its point of ultimate specification with 
the complete product. Large motors are generally 
applied where space is not at such a great premium 
as in small motor application. Consequently, they can 
be designed with generous safety factors and overload 
capacities. Small motors, however, are fitted into lim- 
ited spaces because of the relatively diminutive devices 
they drive. These latter are usually of the portable type, 
requiring light weight and small proportions. Some of 
the special operating characteristics offered with minia- 
ture motors necessitate closely matching these charac- 
teristics with those required by the driven device. A 
generous overload capacity would impair the critical 
functioning of the equipment. 

The smaller the motor, the greater are its no load 
losses in per cent of total output. Since most of the 
input to many types of miniature motors is utilized in 
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overcoming their internal losses (mostly friction), very 
close limits are set up on bearing clearances and all ma- 
chined parts, brush pressure, shaft end play, ball bearing 
loading, etc. Lubricants, bearings, and dimensional 
limits must take into consideration the temperature 
range within which the motor is likely to operate. 
Factors pertaining to the operating characteristics 
of the driven device are numerous too, including 
the characteristics of the power supply, the surrounding 
temperature and humidity conditions, air impurities, 
mounting position, available space, degree of enclosure, 
and other mechanical requirements must be accurately 


UCCESSFUL specification of that miniature 

motor which will best perform the driving 
function often calls for a nice evaluation of 
factors which mean relatively little where 
heavier duties are to be perormed Friction, 
temperatures and atmospheres are among 
these. So widely introduced within wartime 
products as to deserve unusual postwar atten- 
tion, flea power motors are available in many 

diversities of form, type and rating. 
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Fig. 1 MINIATURE MOTOR CHARACTERISTICS 
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* Starting torque high for series motors with normal speed 
ratings of 7500 rpm. or more. 
** Starting current appreciably lower than for split phase motors 


determined before the type of motor required, its horse- 
power rating and its mechanical and electrical specifica- 
tions can be definitely established. The selection of the 
motor specifications varies with comparatively small dif- 
ferences in motor size for a given set of factors. It is here 
that the engineer, experienced in the design and applica- 
tion of small motors, can be most helpful to the product 
development man. The engineer-designer should never 
hesitate to invite just such competent collahoration. 

Selecting a small motor is much like hiring an em- 
ployee. In each case, a specific job has to be done. 
A shaded pole motor would be unsuccessful in the op- 
eration of a calculation machine, where high starting 
torque and maximum output for a given cubic volume is 
essential. 

Many small motor troubles are due to insufficient 
exchange of information between the motor vendor 
and the machine designer. Either the former should 
learn all the requirements of the device to be driven, 
or the latter should learn all about the many motor 
characteristics and mechanical adaptations available from 
the different types of motors he can procure. Since the 
information pertaining to the driven device is generally 
much easier to transmit, the most successful applications 
are usually those where the vendor is the motor speci- 
fier as well. 

The information required by the motor vendor, if he 


SEPTEMBER 1944 


is to cooperate with the product development engineer, 
usually includes the following : 
1. Name of maching to be driven. 
2. Field of use. 
3. General description of operation. 
4. Estimated requirements. 
5. Voltage and frequency. 
6. Direction of rotation. 
7. Load when running. 
8. Speed desired. 
9. Starting torque. 

10. Duration of continuous run. 

11. Duration of rest period. 

12. Size and weight limitations. 

13. Degree of quietness needed. 

14. Motor mounting position. 

15. Range of ambient temperatures. 

16. Condition of ventilating air. 

17. Degree of enclosure. 

18. Shaft end play restrictions. 

19. End thrust-load if present. 

20. Details of shaft extension required. 

21. Terminal lead requirements if other than 
standard. 

Should the machine designer take it upon himself to 
specify the type and size of motor for his machine, he 
would find very helpful the basic data shown in the 
accompanying Characteristic Chart (Fig. 1), Reversing 
Features (Fig. 4), and Connection Diagrams (Fig. 2). 

The torque required could be determined by the 
method shown in Fig. 3. A pulley is fastened rigidly 
to the shaft which the motor is to drive. One end of a 
cord is secured to the rim of the pulley, and several 
turns wrapped around the face of the pulley. The other 
end of the cord is tied to a spring scale. The scale 
is then pulled until the shaft turns. The force in pounds 
indicated on the scale, multiplied by the radius of the 
pulley in inches, gives the torque or twisting effort in 
inch-pounds. For the smallest motors, the scale would 
have to read ounces, and the product would then be 
given in inch-ounces. 

On some types of machines the torque will vary as the 
shaft rotates. The highest value of torque should al- 
ways be used in selecting a motor. Starting torque or 
slow speed torque such as encountered with speed re- 
ducer motors is commonly measured in this way. The 
torques involved at higher speeds and during accelera- 
tion to higher speeds must generally be determined by 
meter readings on a driving motor of known character- 
istics. The motor supplier can best select the type and 
size of motor to use for test purposes. 

Motors have four different kinds of torque—starting 
or locked torque. Each of these torque values must be 
matched closely to the machine requirements. For in- 
stance, a fan load requires a low torque to start from 
standstill, but its torque requirements increase during 
acceleration in a ratio of approximately the cube of the 
speed. Some motor windings will handle this sort of 
load satisfactorily at starting and during normal speed 
of operation, but do not have the necessary torque to 
accelerate up to full speed. This could cause a split 
phase motor to run below normal speed and burn out. 

Since the start of the war many new small motors 
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Fig. 2 


Connection diagrams for 
typical miniature motors. 


Fig. 3 

» ere ase requiremer ts of a specific small 
product drive may be conveniently 

determined with a spring scale and pulley 

arranged as shown. See accompanying text 





have been designed to meet special operating char- 
acteristics. Some of these miniature motors are doing 
many important functions in the air, on water, and on 
land, and are giving a good account of themselves. 
Some have thermal overload protectors, radio interfer- 
ence suppressors, magnetic brakes, limit switches, slip 


clutches, gear reducers, and centrifugal electric gov- 
ernors for speed control. Some are used as indicators 
for instruments or controls. Some are designed for 
constant speed, others for variable speed. Some are 
ventilated, some enclosed and some explosion-proof. 
Many operate blowers to cool equipment such as radio 
tubes, transformers, resistors and other similar appa- 
ratus. Others are used in bombsights, range finders, 
sound detection equipment, radio turning and gun fire 
control. All these small motors are just as important 
in their functions as large motors, and have to be made 
carefully, installed properly and maintained periodically. 

Most miniature motors fall in a few classifications 
such as split phase, capacitor, shaded pole, synchronous, 
and polyphase in the squirrel cage rotor types. These 
are all operated on ac. In the de. line, they are series, 
shunt, or compound wound types. They can have per- 
manent magnet field cores or wound electro-magnetic 
tvpe fields. Electric governors frequently are used 
on wound armature type motors to control their speed 
and keep it fairly constant with that of voltage and 
torque changes. 

A cutaway view of a very small squirrel cage syn- 
chronous motor is shown in Fig. 5. The power source 
is 23g in. high, 15@ in. long, exclusive of shaft, and 
weighs 20 oz. Fig. 6 shows the same motor with an 
integral spur gear speed reducer (cutaway section re- 
vealing arrangement of gears). 

Whether squirrel cage rotor or wound armature 
miniature motors are manufactured in many horsepower 
and speed ratings. Polyphase induction motors, for 
instance, are regularly produced in frame sizes so small 
that their maximum safe output is only %» hp. All 
sizes of miniature motors are available with either 
worm gear or spur gear speed reducers built as an in- 
tegral unit. Some small motors are built integral with 
mechanical variable speed drives. Other small motors 
have their speed varied and controlled by various elec- 
tronic means. 

When applving a universal series wound type motor, 


FIG. 4—PERFORMANCE FEATURES OF SMALL HP. REVERSING MOTORS 
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the specifier will remember that it will develop more 
torque and horsepower on dc. than on ac. The stronger 
motors will give closer performances on dc. and ac. than 
the weaker ones. Characteristic curves of a 45 hp., 
500 rpm. motor tested on both ac. and de. are shown in 
Fig. 7. Note that for the same load (or torque output) 
the speed is higher for dc. than for ac. This is espe- 
cially true when the motor is heavily loaded. 

Some advantages gained by driving a machine with 
a universal series wound motor are: 


1. Can be operated on either ac. or de. 

2. Good starting torque. 

3. Speed can be adjusted by voltage variation. 

4. Maximum power per unit volume and weight. 

5. High speeds obtainable. 

Some disadvantages are: 

1. Frequent servicing of brushes, commutators and 
bearings due to high speed operation. 

2. Speed fluctuations with load changes where con- 


stant speed is desired. 

3. Not as quiet as lower speed motors. 

4. Difference in speed between ac. and de. on the 
same load. 

5. Usually rated for intermittent duty only. 

Series motors are most commonly wound and in- 
ternally connected for only one direction of rotation. 
When they are designed for reversible rotation, they 
are equipped with either three or four terminal leads, 
requiring SP, DT or DP, DT switches respectively. 
The three-lead or split field reversible series wound 
motor utilizes only half of its field winding at one time: 
consequently, its efficiency is poorer and its output less 
than a full field four-lead motor of the same size. Due 
to less favorable ratio between field and armature turns, 


MALL SIZE squirre! cage, synchronous motor (Fig. 5) 

and as provided with an integral spurgear speed re- 

ducer (Fig. 6). Characteristic curves for (Fig. 7) 21/10 hp. 

500 rpm. motor. Fig. 8—By using alternate windings for 

; both the armature and field coils, the several curves 
Fig. 5 indicated are obtained. 
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the commutation and brush life of the motor is poorer 
than for the four-lead motors. Longest brush life can 
be obtained from a series wound motor if it is designed 
for only one direction of rotation, for operation over 
narrow speed and load ranges, for operation on only one 
kind of power supply, and at a 3000-6000 rpm. speed. 


Small high power series wound motors often operate 










eee 


. 0 
oO 4 8 12 16 20 24 28 32 
TORQUE IN.-0Z 








4 
E 
+ 
4 
4 
t 
4 
, 











Fig. 9 GOVERNOB-CONTROLLED motors (Fig. 9) in four 


different frames. The smallest is adjustable only 
when not running. Fig. 10—Characteristic curves com- 
pared for motors with and without governor speed control. 


at no load or light load at speeds as high as 20,000 rpm. 
This is undesirable for many applications. One method 
of limiting the speed at no load to the full load value is 
to use a centrifugal electric governor. The electric 
governor controlled motor, however, requires more ap- 
plication data than do other types of motors, and such 
data must be more accurate. 

The circuit diagram in Fig. 3 shows the connection 
of a resistor and a condenser across the governor con- 
tacts. These contacts can be quickly damaged if the 
motor is permitted to operate without resistor or con- 
denser of properly selected values. Tungsten contacts 
are used on voltages of 40 volt or higher, but the insu- 
lating characteristics of tungsten oxide prohibits the 
use of this metal below 40 volt. While governor con- 
trolled motors are commonly used for voltages as low 
as 24 volt, it is difficult to find contact material with 
satisfactory characteristics for lower voltages. Electric 
governor controlled motors have been applied success- 
fully to very light loads for very intermittent duty on as 
low as 12 volt. 

Studying Fig. 10, we can see how the speed-torque 
curve changes with the addition of a governor. Also 
note the different characteristics, such as horsepower 
and efficiency. If the governed speed is too low and 
a very strong winding is used in the motor, the rotation 
will be jumpy and jerky. It will also be very unstable as 
far as governed speed is concerned. Smooth operation 
can only be achieved by going to a higher governed 
speed and reducing the resistance across the governor 
contacts. In some cases, a weaker winding will have 
to be used. 

Horsepower and speed ratings and ranges are very 
hard to set up on the different sizes of governor 
controlled motors because there are many variables 
which exert a great influence. A partial list of ratings 
is tabulated below with their appre frame di- 
mensions. 

(A) 1/200— 1/50 hp. 2000 — 6000 rpm. 4 in. long x 
2% in. OD. 

(B) 1/100— 1/30 hp. 2000 — 6000 rpm. 634 
x 3¥% in. OD. 


in. long 


98 











_——~ WITHOUT GOVERNOR 


= WITH GOVERNOR SET 
nee FOR 5000 RPM. 





AMP 
Pp 










0 
4 16 





024 6 8 10 12 
TORQUE IN- OZ. 


Fig. 10 


(C) 1/50— 1/15 hp. 2000 — 6000 rpm. 8 in. long x 
4¥% in. OD. 

The split phase induction motor is perhaps the most 
commonly applied of all small motors. Less care is 
generally necessary in its application when space and 
weight permit selection of a size which will provide a 
generous reserve capacity. In many cases, however, 
little space is available for the motor, and particular 
care must be taken to insure adequate starting and 
breakdown torques. This can be better understood by 
studying briefly the construction and principles of opera- 
tion of the split phase motor. 

The stator has two windings, a main winding which 
remains connected across the line while the motor is in 
operation, and a starting winding which is connected 
across the line only during the starting period. Main 
and starting windings are displaced mechanically so 
that they are approximately 90 deg. apart in electrical 
phase. A centrifugal starting switch disconnects the 
starting winding from the line as the motor approaches 
its normal running speed. 

High inertia loads generally cannot be operated sat- 
isfactorily with split phase motors because they lengthen 
the accelerating period sufficiently to invite burnout of 
the starting winding. Where the starting torque require- 
ment is more than 150 per cent of that required at nor- 
mal speed, a split phase motor should not be selected. 
Some applications cannot tolerate the high starting 
current—five to ten times running current—of a split 
phase motor. Some applications have high torque peaks 
in the operating cycle, above the breakdown torque of a 
split phase motor. This can often be remedied by using 
a larger split phase motor. When little reserve starting 
capacity is available, temperature range may become 
an important consideration. A split phase motor may 
have as much as 10 per cent more starting torque when 
hot than when cold. Fig. 11 shows Characteristic Curves 
of a typical % hp. 1725 rpm. motor. 

Much can be accomplished in modifying the start 


(Continued on p. 172) 
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CRYSTALS THAT CONTROL 
RADIO FREQUENCIES 


BY CHARLES R. UNDERHILL 


CONSULTING ENGINEER 


cycle range are best sustained by mechanical 

vibrations in quartz crystals is less a scientific 
anomaly than it seems for within the plates of crystal 
dielectric material are enormous numbers of minutely 
spaced electrical charges associated with atoms in spiral 
arrangement. These atoms have corresponding mutual 
attractions among those of opposite polarity. It is not 
difficult to conceive of extremely rapid actions taking 
place through thin quartz plates. External mechanical 
forces tend to displace atoms from their mean positions 


T HAT radio frequency oscillations up into the mega- 


ROM THE (A) 

**mother’’ quartz crys- 
tal, here illustrated by an 
almost ideal specimen, to 
the more ultimate avail- 
ability of variously cut 
parts is a complex se- 
quence of precision oper- 
ations. B—Wafer sec- 
tions. The thinner the 
plate, the higher the 
frequency controlled. C— 
Some representative cuts, 
the angle at which crys- 
tals sections are obtained 
is closely related to 
specific, desired per- 

formances 
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in the natural lattice structure of the quartz plates and 
make some of the electrical charges externally evident. 
Conversely; externally applied electrical charges cause 
mechanical distortion in the structure of the quartz 
plate. Thus an alternating voltage applied to such a 
plate will cause it to vibrate mechanically, often with 
much activity at or near resonance. 

Quartz plates, diamond cut from natural mother 
crystals, are the most accurate time dividers known, 
keeping time within 0.01 sec. per day through their 
constant frequency of mechanical vibration. The ac- 
curacy of oscillating movements of the finest watches 
are crude by comparison. Quartz plates are such ac- 
curate time keepers that chronographs are monitored 
or controlled by them to make them keep accurate time. 
They are also found in radar, seismographs, and other 
extremely accurate instruments and apparatus. 

Made in general but reduced postage stamp forms, 
quartz plates vibrate at a constant frequency of about 
15 me. in many instances, although capable of vibrating 
at double that frequency but limited because of thinness, 
hence fragility. For some of the higher frequencies, 
it is customary to use lower frequency crystals and 
— frequency multipliers, as frequency doublers and 
triplers. Large pieces vibrate mechanically at lower 
frequencies, a practical low frequency being of the order 
of 50 kc. because of limitations that arise in connection 
with large crystal dimensions. 

One of the most permanent materials known, quartz is 
very hard, chemically inert, and its dimensions change 
but slightly with temperature variations. Its tempera- 
ture coefficient of linear expansion is different in differ- 
ent directions. The mechanical frequency of vibra- 
tion of a particular quartz plate may be very constant 
over a temperature range of 100 deg. C or more in 
some instances. 

The mechanical effects of vibrating quartz plates also 
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CRYSTAL 
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produce supersonic waves in air and other gases, 
liquids and solids in contact with them, causing the 
alloying of metals which otherwise do not mix. 

Important among those phenomena found in quartz 
is the piezoelectric (or pressure-electric) effect where- 
hy the opposite sides of a quartz plate properly cut 
irom a mother quartz crystal may become oppositely 
charged electrically when the crystal is distorted me- 
chanically, the electric field intensity being propor- 
tional to the strain. This effect is utilized in measuring 
the internal pressure in gun barrels and the cylinders 
of engines. Conversely, the quartz plate is distorted 
mechanically when it forms the dielectric of a charged 
condenser. The piezoelectric force may be about 25,000 
times greater than that due to the electrostatic effect. 
Like air, quartz plates exhibit no residual charge as 
found in most dielectrics. 


CRYSTALS AT WORK 


HUS electrical charges appear on the surfaces of a 
quartz plate when pressure is applied to it. The 
charges are reversed if the edges of the plate are com- 
pressed or if the plate is stretched along its thin direc- 
tion. Hence a quartz plate becomes a source of alter- 
nating voltage when it is alternately stretched and 
squeezed. An alternating voltage impressed upon the 
plate causes it to vibrate mechanically, the vibration be- 
coming very active at resonance. The frequency control 
of rf. currents is effected by connecting one of the elec- 
trodes on a quartz plate to the grid of a vacuum tube. 
A quartz oscillator unit may be thought of as a 
special electric condenser with a vibratory quartz plate 
as the dielectric which must be permitted to vibrate 
freely in its holder. The special properties of the 
quartz dielectric in this type of condenser fundamentally 
distinguish it from condensers of the common types. 

The production of these units is a very exacting 
scientific job wherein absolute cleanliness is required 
and whereim X-rays play important parts. In general, 
they consist of a crystal plate between two electrodes, 
and a low loss housing with connecting pins surrounding 
the crystal, electrodes, and all internal parts. 

By means of thermostatically controlled heaters to 
maintain almost constant temperature, and also through 
air-gap adjustments between the crystal and an elec- 
trode, in certain instances, the oscillation frequency 
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CRYSTAL 


ARIOUS circuits in which quartz crystals may 
serve for the control of frequency of oscillation have 
been devised. A—Typical oscillator circuits. B—Here is 
the equivalent simple circuit of a quartz oscillator. 


may be kept very constant. Hence the frequency of a 
complete unit may be varied by adjusting the tempera- 
ture or the length of an air gap. All units do not possess 
these features, however. Hermetic sealing prevents 
the entrance of dust, moisture, gases, etc. 

Quartz (silicon dioxide, SiO,), while having the 
same chemical composition as sand, is found in nature 
as hexagonal radioactive crystals with pointed ends. 
3efore quartz plates can be cut from the mother crystal, 
thorough visual and instrumental examinations must be 
made. The mother crystal by no means operates in 
such simple manners as some of the plates diamond cut 
therefrom. Mother quartz crystals are seldom found 
complete in hexagonal form with pointed ends, due 
largely to rough handling in the operations of nature 
and the manner in which they are obtained. Believed 
to have originally been formed in caves, they are now 
dug in primitive manners, notably from ancient river 
beds in Brazil. 

The demand for Brazilian quartz crystals is now 50 





ADIO communication and allied instruments 

must be accurately held to their assigned 
wave lengths if the greatest possible use of 
space channels is to be gained. The more exact 
the control, the greater the number of messages 
that may be transmitted simultaneously and re- 
ceived over a given frequency interval and the 
clearer the reception without interference. It 
is most vital to military, naval and air operations 
that means be provided to keep such fre- 
quencies constant in order that transmitters and 
receivers may be in as nearly perfect tune as 
possible, especially in congested operations. 
That is where crystal controls come along in 

war-spurred abundance. 
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times greater than before the war. Nevertheless, they 
may now be used in the manufacture of radio oscilla- 
tors and filters for commercial broadcasting systems 
and for other purposes. The Miscellaneous Minerals 
Division of the War Production Board requests all 
citizens to report where they know clear quartz crystals, 
or those having a light smoky color, may be found. 
They must be at least 3 in. long, 1 in thick, and must 
weigh at least %4 Ib. All others are useless. 

Since the properties of complete quartz crystals are 
known, it is possiblé by means of optical and electrical 
instruments ( X-rays, etc.) to find the various axes and 
angles thereto where the proper cuts should be made. 

There are optical, electrical and mechanical axes 
in the mother crystal unit. The single optical or Z 


‘TT WOULD,” states one manufacturer,‘ ‘have taken all 

the quartz-crystal technicians in the world, working 
for 50 years, to have supplied the crystals needed by the 
U. S. Armed Forces in 1943." Production had to swing to 
assembly line, one-a-minute techniques, immediately. 
A—A Diamond saw, developed to save cutting waste, 
slices a single crystal into hundreds of thin wafers. 
B—Planetary quartz crystal lapping machine. C—Dry 
ice test unit which helped to transform production from 
a laboratory science to a mass production job. D—An 
axis polarity checking electrometer. 
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axis passes through the apexes of the crystal. The so- 
called X and Y axes, perpendicular to the Z axis, con- 
sist of three axes each. The electrical or X axes pass 
through the corners of the mother crystal. The mechan- 
ical or Y axes are perpendicular to the faces of the crys- 
tal. A mechanical stress in the direction of the Y 
axes causes an energy transfer to produce electrical 
charges on the faces of the crystal. Conversely, an electri- 
cal stress in the direction of the X axes causes an energy 
transfer producing mechanical stresses in the direction 
of the Y axes. The direction of the applied mechanical 


force and the corresponding polarity of the electrical 
stress are directly related, a reversal in the one causing 
a reversal in the other. 

Since stresses have various components, an electrical 
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INAL assemblies may be variously housed as here 
illustrated. The varieties of shape and size are 
literally endless, offering flexibility to alert designers 


stress in any direction will nearly always cause an elec- 
trical stress parallel to an X axis and a mechanical 
stress will likewise be produced parallel to a Y axis. 
All six edges become electrically charged when a crystal 
is compréssed in the direction of one of the three elec- 
trical axes. No electrical charges are produced when 
mechanical forces act along the Z axis, but dielectric 
distortion results when electric fields act along:this axis. 

The raw material usually consists of broken or worn 
or abraded mother crystals, but the exact locations of 
the axes can be determined by means of a polariscope 
or an x-ray spectrometer. : 

The visual inspection of raw mother quartz is carried 
out in a bath of non-toxic low viscosity oil having an 
index of refraction substantially th@’same as the mean 
index of refraction of quartz. Under the above condi- 
tions, a clear piece of quartz apparently disappears in 
the oil, leaving only the interior of the quartz visible in a 
beam of polarized white light and an intense beam as 
from an arc lamp, usually projected perpendicular to 
one another. 

Defects discovered by visual inspection in the oil 
bath include optical twinning, flaws, cracks, bubbles, 
needles, inclusions and other imperfections except elec- 
trical twinning. 
| Twinning is the rotation of the atomic structure of the 
quartz through 180° around the Z axis. It is caused 
by sudden temperature changes or high pressure during 
growth. In electrical twinning, the hardness of the 
quartz remains the same. In optical twinning, however, 
the hardness changes from left-handness to right-hand- 
ness, or reverse. The electrical twinning shows up as 
dark areas adjacent to light ones, the boundaries being 
generally irregular in shape. 

Although the final operation of plates made from 
smoky quartz seems no different from those made of 
clear quartz, the color of smoky quartz may be removed 
by heating to about 400° C and then cooling slowly. 

Orientation for cutting may be accomplished in sev- 
eral manners. Mechanical orientation by the use of 
growth lines and machinist’s squares is not a refined 
method. Optical methods including the use of polarized 
light or X-rays are commonly used. Even when a com- 
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plete crystal is not available or the crystal is imperfectly 
formed, or worn, the exact location of the axes can be 
determined in the shop by using either a polariscope or 
an X-ray spectrometer. 

Since the silicon dioxide molecules of which the 
quartz is composed are arranged in adjacent spirals, 
with three molecules per turn and whose common axis 
is the optical or Z axis, planes may be drawn in various 
directions through a quartz crystal to include large 
numbers of either silicon or oxygen atoms, or perhaps 
some of both. The measurement of these plane angles 
is accomplished through X-ray diffraction. The X-ray 
machine may be used to orient quartz in any direction, 
hence will accurately locate any of the axes. 

It is obvious that, due to the different angles of cut, 
quartz plates cut from mother crystals may have a great 
variety of characteristics, as modes of oscillation, piezo- 
electric activities, temperature coefficient of resonant 
frequency, and a frequency spectrum having but one 
resonant frequency at the desired frequency of circuit 
oscillation. 

Quartz plates used in practice for high frequency 
always are approximately square or circular. Bars are 
sometimes used for low frequency, but an infinite vari- 
ety of shapes and orientations is possible. Plates cut 
at various angles with respect to the optical or Z axis 
are designated as AT, BT, CT, DT, FT, GT, JT, X. 
Y, etc. Because of the various angles of cut, quartz 
plates may vibrate in different manners, as flexure. 
longitudinal, shear, and harmonic, the latter being a 
modification of the foregoing. 

The AT-cut plate vibrates on a shear of the thickness 
with a useful frequency range from 400 kc. to 4 mc. 
It is cut from a plane that is rotated about an X axis, 
making an angle of +35° 15’ with the Z axis. The 
BT-cut plate is similar to the AT cut with a useful 
range from 4 to 11 mc. It is cut at —49° to the Z axis. 
The AT- and BT-cut plates vibrate in a thickness shear 

(Continued on p. 180) 


Hermetic sealing and temperature controlled 
ambients are aids to precision performance. 


Beryllium-c spring with 
ceramic tip for clamping crystal 
and electrodes firmly together. 


Metal shell, chromium-plated 
for appearance and for decreas- 
ing radiant-heat losses. 


Ceramic crystal housing con- » Stainless-steel recessed elec-. 
tains a low-temperature-coefh- sodies. 

cient crystal made from care- 
fully selected quartz and X- 
rayed, ground. and calibrated \ 
by experienced opérators. 


Heavy-copper _ heat-conducting 
arm which aids in providing 
high “control ratio” and highly 
stable crystal temperature. 


| Temperature-setting screw with 
locking nut and platinum- 
iridium contact. 


amic mounting bushings for 
electrical and thermal insula- 
tion. 


Built-in bimetallic thermostat of 

heavy construction and high 

sensitivity makes positive con- | 
tact which prevents arcing and i 
local heating of thermostat. 


Hermetic seal, metal-to-metal, 
which prevents entrance of 
dirt, gases, or moisture and 
entirely precludes effects of 
2'%-watt heater, using glass- humidity changes. 
insulated wire. 


Standard octal base Metal header and skirt. 


Standard airtight vacuum-tube lead-ins 
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ELECTRONIC LIGHT SOURCES 
FOR PHOTO-MACHINES 





BY B. W. WOODWARD 
ELECTRICAL ENGINEER 


HOTOGRAPHY as an adjunct to the keeping of 
records, in the reproduction of engineering draw- 
ings for duplication of business forms and in the 

preparation of pictorial views of apparatus to aid in 
assembly, is becoming of ever-increasing importance in 
modern industry. Recent progress in use of the 
processes has been accompanied by advances in the 
science of illumination and the development of new and 
more efficient light sources for integration within indus- 
trial photographic machines, etc. The light sources are 
also being used to considerable extent in the graphic arts 
industries, such as photoengraving, to augment and in 
some cases replace the older carbon arc and mercury 
lamps so long there specified. 

Until comparatively recently, industrial photo-repro- 
ducing was largely dependent for illumination on non- 
electronic sources, principally carbon arc lamps, either 
open or enclosed and mercury tubes and direct sunlight 
For obvious reasons, sunlight is ruled out as a practical 
method of illumination in modern blueprinting. The 
carbon arc, enclosed in special heat resisting glass which 
is highly transparent to the required actinic rays, and 
controlled by improved regulators, is still used’ in many 
blueprinting machines. Traditional mercury vapor 
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lamps find many specification points in the graphic arts, 
but are operative only in certain positions. 

Sensitizing agents used for coating the various papers 
and films employed in industrial photo-copying work 
respond most sharply to the violet and near-ultraviolet 
end of the light spectrum. The range in- Angstrom 
units extends approximately between 3000 and 5000. 
Thus, the peak of the spectral response curve of a typical 
compound, used to coat papers for black and white print- 
ing, lies about in the region of the 3960 Angstrom line. 


TO MATCH THE MEDIA 


LECTRONIC sources of light capable of producing 
copious quantities of radiations between the above 
mentioned limits include the low, medium and high- 
pressure mercury arc lamps provided with quartz or 
special glass envelopes which are highly transparent to 
actinic light and the fluorescent lamps. These light 
sources are insensitive to position, generally self-starting 
and entirely free from noxious fumes. 

The pressure at which a mercury vapor discharge 
lamp is operated exerts a definite influence on the wave- 
length of the emitted light, thus, it may be seen that 
most of the light emitted by a low-pressure lamp is of 
2537 Angstrom units wavelength, which corresponds 
to the principal frequency to which mercury vapor is 
resonant. Increasing the pressure of operation of the 
lamp has the effect of lowering the frequency and in- 
creasing the wavelength of the emitted light, while at the 
same time the band of frequencies emitted is broadened. 
Under the influence of the pressure, which in the high- 
pressure lamp may be as high as 800 mm. as compared 
with about 0.01 mm. in the low-pressure tube, the wave- 
length of the light is shifted from the 2537 resonant line 








Oa notably to the wartime 
speed-up of industrial production by 
providing duplicate copies of blueprints, 
drawings and other media of graphical value, 
the numerous kinds, types, sizes and processes 
of industrial photo-reproducing machines a!l 
depend upon greatly improved | ght sources 
for their effectiveness. Here in quick review, 
are some of the more important of currently 
specified light sources for integration within 
such products. 
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IGHT sources useful within 

photo reproducing process 
equipment are usually of the 
high intensity type. A—High 
pressure mercury vapor tubes 
cover a wide range of types, 
shapes, sizes and colcr-of-light 
characteristics. B—This 1000 
watt mercury lamp (right) even 
when enclosed in its water 
cooled jacket is less than 6 in. 
high. It offers an intensity of 
65,000 lumens. C—Such sources 
as this sun lamp are specifiable 
also where “‘poirt’’ origins of 
light can be effectively inte- 
grated within the design of the 

reproducing machine. 





to a region of maximum intensity centered at 3660 
(Angstrom units. In addition, strong lines occur at 2804, 
2967 ard 3130 Angstrom in the medium ultraviolet part 
of the spectrum. 

In order to maintain this high-pressure, the tempera- 
ture of the envelope surrounding the mercury vapor 
must be much higher than that of the low-pressure 
tube. This means that the power input to the tube per 
unit length must be considerably higher than for the low- 
pressure tube. ‘Thus, the power input to a high-pressure 
lamp may range from 20 to 150 watt per in., while the 
input to a low-pressure tube may be as low as | watt per 
in. Because of the greater power involved, the intensity 
of the resulting ultraviolet radiations is several degrees 
greater than from the low-pressure lamp. Where par- 
ticularly high intensities in the long and medium ultra- 
violet ranges are required, it may be found expedient 
to employ the high-pressure tube, rather than several 
low-pressure tubes, especially where.space becomes a 
limiting factor. 

The low-pressure class of tubes include the ordinary 
fluorescent lamps, some low-pressure lamps developed 
primarily for bactericidal applications, and certain lamps 
made specially for photographic purposes. The elec- 
trodes in these lamps may be of the “cold” self-starting 
type or of the “hot” type which must be preheated 
before application of the striking or starting voltage. 
Those lamps which operate with hot electrodes of the 
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coated or activated type form a very interesting class 
of electronic light sources. In the fluorescent lamp, a 
filament having a relatively high resistance, and coated 
with an activating compound, is sealed into each end of 
a glass tube. A small quantity of mercury and a few 
mm. of a starting gas such as argon or neon are intro- 
duced into the tube after thorough evacuation and de- 
gasing. When the lamp is to be lighted, it is con- 
nected «cross the line in series with an inductive ballast 
in such manner that the two filaments are connected in 
series with each other and the ballast. A second or two 
afterward the filament circuit is broken, causing a high 
starting voltage generated by the inductance to be im- 
pressed across the gaseous path in the tube. This volt- 
age breaks down the starting gas which in turn allows 
the electrons emitted by the heated filament to ionize 
the mercury vapor and thus generate the 2537 
Angstrom ultraviolet rays which cause fluorescence. 
Practically the entire lumen output of these lamps is due 
to the conversion of the ultraviolet rays into visible light 
through the medium of the fluorescent phosphors which 
are deposited on the inner surface of the glass tube 


VARIETY IN FLUORESCENTS 


LUORESCENT. lamps are manufactured in a wide 
variety of sizes and colors. However, those colors 
which have been found most useful for photographic 
purposes are daylight, blue, 360 B.L. and in rare cases 
gold or amber. The 360 B.L..lamp, which is a very 
efficient generator of near ultraviolet may be obtained in 
6, 15, 30 and 40 watt sizes which are 9, 18, 36 and 48 
in. in length respectively. The visible light output of the 
daylight fluorescent lamp is considerably higher than that 
of the 360 B.L. lamp and for this reason has been in 
some cases, preferred. 

Experiments with fluorescent lamps in connection 
with photographic equipment have shown that certain 
panchromatic film, and bromide and chloride papers are 
more sensitive to the light from the 360 B.L. F-lamp 
than to the other colors. Thus, some papers are more 
sensitive to light from the blue fluorescent lamp and 
some films to that from the blue-white lamp. It is inter- 
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SPACE FILLED WITH A 
RARE GAS AND 
MERCURY VAPOR 


esting to note that for bromide papers, daylight fluores- 
cent lamps are almost as efficient as the 360 B.L.’s and 
venerally preferred because they produce more visible 
light for focusing. The amber lamps are used where 
it is desired to obtain filtering or color selective effects in 
copying blueprints, copies of documents made with du- 
plicating ink of a pale violet color and other photocopy- 
ing work where contrast between the background and 
the printed matter is difficult to obtain. 

Fluorescent lamps may be operated on direct current 
hy providing the proper auxiliary equipment and ade- 
quate starting voltage. Recently there have been made 
available, in a limited variety of sizes and colors, 1n- 
stantaneously starting fluorescent lamps. 

Since the density of the image formed on a given 
photo-sensitive surface is proportional to the product 

/ exposure time and intensity of illumination, the tim- 
ing of the exposure is one of the most important factors 
the production of photographic prints. This timing 
process may be directed to the control of a shutter inter- 
posed between the copy and the photo-sensitive surface, 
or to the control of the “ton” periods of the illumination. 
\\Vhen the lights are to be turned on and off to control 
exposure, it must be borne in mind that only the self- 
starting type of lamp is suitable for this use. 


\nother low-pressure mercury vapor lamp, made es- 








LUORESCENTS are among the newer sources to be 

incorporated in industrial photographic units. The 

familiar, relatively low wattage type (A) has its place 
in some machines in such sizes as these (B). 


pecially for photocopying machines, employs low-voltage 
high-current filaments as electrodes and uses krypton as 
its starting gas. The filaments are made of crimped 
nickel ribbon coiled edgewise to be mechanically strong 
and thermally efficient. They are then coated with a 
thin layer of a mixture of the carbonates of barium and 
strontium and sealed into the ends of special glass tubes. 
Following the evacuating and degasing processes, 
higher than normal current is passed through the fila- 
ments and the heat thus generated causes the carbonates 
of the rare earths to break down to their exides, with 
the evolution of carbon dioxide. After this COz2 has 
been removed by the vacuum system, 34 mm. of krypton 
gas is admitted to the bulb along with a drop of mercury 
and the lamp is sealed off. 

These lamps are made in straight lengths and also 
bent into U-shaped and squares to fit specially designed 
photo-copying cameras. Lamps having heavy current 
filaments such as these must have the filaments thor- 
oughly heated before application of the high striking 
voltage for lighting lamps. This requires two minutes. 

These lamps, in common with all gaseous discharge 

(Continued on p. 000) 


Spectrum lines of several types of gaseous discharge lamps 
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Principal Lines (A. U.) 


Quartz 

Germicidal Lamp 

$-1 Sun Lamp 

$-4 Sun Lamp 

Mercury Arc—973 Glass 
Mercury Arc—172 Glass 
Argon Glow Lamp 

Neon Glow Lamp 
Sodium Lab-Arc 


Angstrom Units 
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AUTOMATIC TRAN SMITTER AND CODE TAPE PERFORATOR 


The purpose of the automatic transmit - 
ter is toopen and close a keying circuit 
in response to Wheatstone perforated 
tape, thereby executing mechanically 
precise signal elements (dots and 
dashes) for communication purposes. 


ELECTRICAL TACHOMETER | 


The most interesting thing about this 
automatic transmitter (A) of the Mc- 
Elroy Manufacturing Corp., is the 
fact that the signals it keys are at audio 
frequency and with a sine characteristic. 
This output can be used to key a radio- 
telegraph transmitter without requiring 
relays. The audio frequency is rectified 
and applied as grid bias to amplifier 
tubes in the transmitter which in turn 
apply grid bias to the master oscillator 
of the transmitter. The audio output of 
the automatic transmitter can be multi- 
plexed with several other automatic 
transmitters working at a remote posi- 
tion, filtered at the transmitting sta- 
tion, and used to key several radio tele- 
graph transmitteres over a single line. 
If keying with the use of a relay is re- 
quired, the heavy duty pivotless relay 
provided with the unit is available. 

The automatic transmitter consists 
of two units: (Upper) Keying head 
and drive—the head which accepts 
the perforated tape is geared to the 
driving unit in a single case. (Lower) 
The electronic unit which uses three 

acuum tubes. One vacuum tube sup- 
plies rectified high voltage to the elec- 
tronic system. One keys the signals on 
and off in response to the action of the 
keying head. One supplies atone source, 
with which transmission can be moni- 
tored or the transmitter keyed by tone 
supply. The electronic unit includes a 
relay which will pay keying current to 
operate a transmitter. 

The drive motor is a constant speed 
induction motor which operates on 110- 
117 volt 50-60 cycle ac. and delivers 
1/20 hp. The motor is coupled to a 6 in. 


drive pulley and the face of this pulley 
engages the friction drive disk. The fric- 
tion drive disk with a special composi- 
tion rim is driven by friction between 
its rim and the face of the 6 in. drive 
pulley. 

The speed control is a rack and pin- 
ion used to change the position of the 
friction drive disk rim on the face of the 
drive pulley. The shaft of the pinion 
extends to the cover of the unit and ter- 
minates in a dial scaled in words per 
minute. An aperture in the cover fits 
around the speed control dial. A SP, ST 
toggle switch, turns the motor on and 
off. A 5 amp. glass cartridge type fuse is 
connected in the power circuit. The case 
is pressed steel and the’cover is hinged 
and can be raised while the keying head 
and drive unit is in operation. 4 

The signal elements (dots and dashes 
appear in the tape as double perfora- 
tions. A center line of small holes runs 
through the tape. Each signal element 
will have one signal perforation above 
the center line and one below. A dot 
consists of two signal holes in the same 
vertical row; one directly below the 
other, with center hole between. A dash 
consists of two perforations, one above 
the center line and the other below but 
one center hole advanced. 

Two types of perforators are in’ gen- 
eral use for preparing tape for the auto- 
matic transmitter. The Wheatstone 
code perforator punches blank paper 
tape, 15/32 in. wide, to operate any 
standard radiotelegraph automatic 
transmitter keying head. The unit can 
be operated by any person who knows 
the International Morse Code. 


By special calibrations on the scale of the indicator 
of this electrical tachometer of the R. B. Brigham 
Co., units of miles per hour, revolutions per minute, 
feet per minute, frames per second, gallons per hour, 
pounds per minute and any other unit of measure 
can be quickly read. These direct readings from the 
scale eliminate the necessity of using conversion 
tables or charts. Direct scale readings up to 50,000 
rpm. are possible. 

The instrument is portable. The power unit has a 
plastic housing to permit an easy hand hold. Four 
rubber tips are provided so that speeds of any type 
shaft, whether centered or uncentered, can be deter- 
mined. The indicating instrument is mounted in a 
hardwood case, with a flexible cord and plug-in jack. 
The complete unit—power generator, meter, electric 
cord, etc., are all enclosed in a handy carrying case. 
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MULTI-PURPOSE TESTER 


Although small in size, this pocket test unit of the 
Radio City Products Co., provides that high level 
of accuracy characteristic of larger models. Compact 
and rugged, it is only 6% x 314 x 3 in., open face and 
weighs only 25 oz. 

Voltage multipliers are metallized matched pair re- 
sistors having a tolerance of one per cent. The basic 
meter is 0.400 microemp. Db. meter, output meter, 
milliameter and ohm-meter provide a total of 23 
ranges. Ac. and de. voltmeter up to 5,000 volt at 

1,000 ohm per volt sensitivity. 


asre23ano? 





FROM 0.0001 TO 11.11 MEGOHM 


Combining in a single, portable unit 
both Kelvin and Wheatstone bridges, 
this instrument of the Shallcross 
Manufacturing Co., enables the 
user to make practically all resis- 
tance measurements with it. It is 
useful for laboratory and school use, 
maintenance work, many forms of 
production line testing, and field 
investigations. 

When used as a Wheatstone bridge 
for measurements between 1 ohm 
and 1 megohm, normal accuracy is 
0.3 per cent or better. Low resis- 
tance measurements using the Kel- 


tial terminals to eliminate lead 
and contact resistance. The ac- 
curacy of Kelvin measurements at 
ranges lower than 0.1 ohm is on the 
order of 3 per cent. The rheostat is 
variable in steps of 1 ohm for Wheat- 
stone bridge measurements, and 1 
micro-ohm for Kelvin bridge meas- 
urements. Separate keys are pro- 
vided for the battery and galvanom- 
eter circuit. Accuracy of component 
resistors is 0.1 per cent except the 
1 ohm resistors which have an 
accuracy of 0.25 per cent. Built-in 
galvanometer has a sensitivity of 





vin range utilize current and poten- 0.25 micro-amp. 


CONTOUR FORMING ROLL 


Capable of forming leading edge skins or fuselage . 


skins to desired contour, automatically, in one pass, 
this forming roll of the Farnham Manufacturing 
Co., was designed by Paragon Research, Inc. 
The movement of the upper roll is controlled by 
two templates, one on each end of the machine. As 
the part feeds through the rolls these templates raise 
or lower each end of the upper roll as required. 
Hydraulic pressure is used to keep template fol- 
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lowers against the templates, and also to quickly 
raise the upper roll for inserting the sheet to be 
formed. Adjustable stops are provided for locating 
sheets in their proper position in the rolls. 

Such advantages as minimum nose radius and 
tapered sections as incorporated in previous ma- 
chines are retained in this one. This machine will 
form aluminum alloy sheets }; in. thick, 15 ft. long 
to a minimum of 1)4 in. radius. 
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ELLIPTICAL OVEN 


The operation of this elliptical oven of Infra-Red 
Engineers and Designers is based upon the prin- 
ciple of the ellipse which has two centers or foci. The 
lamps are placed in one and the work in the other. 

Heat from the lamp filaments just ‘“‘billiards” 
against the highly reflective interior insulated wall 
to the heat zone located along the opposite side of 
the oven and about 2 in. All the heat rays are con- 
centrated in an imaginary pipe or heat zone of about 
2 in. diam. 

The inside of the standard unit is 9 x 12 in. and 
250 watt lamps are used. The oven is designed in two 
halves which may be separated to admit, for ex- 
ample, a continuous wire or cable requiring a repair 
or splicing operation. 

Temperature range possible is 70 deg. F. Special 
sizes can be made to reach even higher temperatures. 
Variable temperature controls can be included to 
govern either groups of units or the entire oven, no 
matter how many units it contains. The ovens may 
be installed in many positions—vertical, horizontal, 
sidewise, upside down, at any angle, etc. They may 
be attached to a machine to do a minor heating job, 
may be built into a special machine or appliance for 
a specific purpose or be made in vertical stacks of 
any height either angle or in multiple to form a con- 
tinuous production oven. : 


ELECTRONIC CONTROL MANOMETER 


Designed so as to provide both 
indicating and controlling fea- 
tures, this instrument incorpo- 
rates both of these actions. This 
device is primarily for laboratory 
work. For production tests the 
indicator is disregarded and pres- 
sures are selected by the operator 
on a push-button cabinet con- 
veniently placed on the test 
bench. 

The equipment will respond to 
positive and negative static pres- 
sures through an extremely wide 
range of water readings. Differ- 
ential pressures may be read and 
controlled over the designed 
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maximum. With the use of an 
impressed datum pressure or ab- 
solute pressure the effective ca- 
pacity and control area of the in- 
strument is further extended with 
no loss in sensitivity. 

The pickup or impulse transfer 
unit (A) operates on a null-point 
principle eliminating hysteresis 
and transfering imposed pres- 
sures to electrical energy which 
may be used to energize motor 
operated relays or reversing con- 
trol motors. 

The indicating portion (B) 
consists of a continuous balance 
or automatic bridge potentiom- 
eter provided with scales which 
are graduated in inchesand tenths 
of water, orinchesand hundredths 
of water as well as inches and 
tenths of mercury. Special grad- 
uations are available. The drum 
on the indicating unit will travel 
from full scale to zero in 20 sec. 
Sensitivity of the instrument is 
0.1 per cent of full scale with a 
calibration accuracy of plus or 
minus one division of the indi- 
cated reading. (C) Is power 
supply unit. 

The equipment can be fur- 
nished in ranges from 0 to 10 in. 
of water reading or controlling in 
hundredths of an inch; 0 to 100 
in. of water reading or controlling 
in tenths of an inch. The maxi- 
num working pressure of these 
units is 30 in. of mercury. A 
product of Trimont Instru- 

ment Co. 
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This instrument has been designed to permit both 
qualitative and quantitative aspects of infrared spec- 
troscopy with a single unit. By appropriate choice of 
prism materials sufficient resolution is obtainable for 
research work throughout the spectrum from lx 
to 25u. 

The optical parts of the unit are enclosed in two 
air-tight cases, while the intermediate space allows 
easy access to the radiation path for solid, liquid or 
vapor (up to 10 cm) absorption cells. In cases where 
small gas concentrations are desired, the smaller 
housing can be made vacuum tight. It is tapped for 
inlet and outlet tubes to form a 40 cm. absorption 
path for static or dynamic sample measurement. In 
extreme examples, such as flue gas studies, the whole 
spectrometer can serve as an absorption cell of 
195 cm. length. The controls are on a single panel. 

The optical speed is f:4.5; 60 deg. prism face 
60 x 75 mm.; off-axis parabolic collimation. The 
collimator mirror is a paraboloid, figured for use at 


ALL-PURPOSE INFRARED SPECTROMETER 
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INSULATION TESTER 


Operating at a steady test potential of 500 volt dc., 
and available in two models with range 0-200 meg- 
ohm or double range 0—100 and 0—1000 megohm, this 
insulation tester of Herman H. Sticht Co.., is of the 
battery vibrator type. Auxiliary ohm scales are in- 
corporated with ranges 0-2000, 0-20,000 and 
0—200,000. It is no longer necessary to crank a gen- 
erator to create a test potential of 500 volt dc. when 
using these instruments. The minute the switch is 
turned to the megohm position, the test potential of 
500 volt dc. becomes instantly available. 

The source of power of the unit is a new spillproof, 
lightweight, low voltage storage battery which is 
built into the instrument, is stepped up to a steady 
test potential of 500 volt dc., by means of a special 
vibrator-transformer circuit. The employment of a 
wet cell battery, instead of dry cells as in any other 
battery operated insulation tester, gives the advan- 
tage that the battery can be readily replenished by 
recharging. For this purpose a charging circuit is 
also built into the instrument, which makes it pos- 
sible to charge the battery from either ac. or dc. at 
any time. 

Among other features is a direct reading in meg- 
ohm and ohm; wide coverage and readability with a 
sensitive meter movement, knife-edged pointer and 
mirror scale. It has a guard circuit to prevent errors 
through surface leakage. 


18 deg. off-axis. It has a focal length of 27 cm. and 
an 8 cm. diam. 

A specially designed resistance unit is provided in 
a water-cooled housing. Silver-to-silver contacts 
ensure electrical stability. Power consumption is 
about 250 watt at 50-60 volt ac. The unit is ener- 
gized by the output of a constant voltage trans- 
former variably controlled, while the output of the 


. thermocouple is fed directly to the galvanometer. 


The wavelength setting ts made by rotation of the 
mirror. The manual drive is a 2000 division microm- 
eter drum which will rotate the mirror through 
9 deg. An extension of the drive shaft outside the 
spectrometer permits coupling to an automatic drive. 
The adjustable turret permits rapid setting of six 
predetermined wave lengths as an alternative to set- 
ting by the micrometer. The micrometer control, 
reading directly in microns, opens the light analyz- 
ing slit from 0 to 2 mm. continuously. A product of 
Perkin-Elmer Corp. 
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HEAT TREATING FURNACE 


The standard furnace line of 
K. H. Huppert consists of five 
basic designs. 

One model, as illustrated, has 
a work chamber 12 in. wide, 8 in. 
high and 18 in. deep, plus 8 in. 
throat. It is also available with 
the same width and height, but a 
depth of 24 in., and another the 
same with a depth of 36 in. An- 
other model is 35 in. wide, 6 ft. 
10 in. high, 46 in. deep and there 
are two others with like dimen- 
sions but depths of 52 and 64 in. 

The furnace body is ruggedly 
constructed of 14 gauge steel re- 
inforced on all corners. Heating 
elements have totally enclosed 


contacts and connecting wiring is 
brought through the back of the 
furnaces into a special compart- 
ment provided for that purpose. 
The furnaces are multi-insulated. 
They can be operated on 220 volt 
single or three phase and in many 
instances can be supplied for spe- 
cial voltages up to 440 volt three 
phase, in all variations. The cur- 
rent consumption of the model 
illustrated is 9 kw. 

Equipment of the furnaces in- 
cludes controls, a thermocouple 
with protecting tube and neces- 
sary lead wire, a magnetic con- 
tactor, a fused switch box and full 
electrical inter-connections. 
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BROACHING AIRCRAFT PARTS 


For finishing the surfaces between the 
bosses on aircraft universal joint parts, 
this single ram machine (A) of American 
Broach & Machine Co., has a receding 
work table equipped with a two-station fix- 
ture designed to broach two end parts and 
one center part for a balanced production 
in each two machine cycles. 

Loading and unloading are synchronized 
with the machine cycle so that down time 
is zero. B—The essential elements of the 
electrical control panel. 
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DUAL 35 MM. SOUND FILM PROJECTOR 


Here the standard carbon arc of 
high or low intensity is replaced 
by a high pressure mercury lamp 
as offered by the North Ameri- 
can Philips Co. 

The water-cooled light source, 


‘which makes the projector de- 


sign (A) possible, has an intensity 
of about 60,000 lumens and emits 
a blue white color. Because of 
the small size of the lamp, it has 
been possible to build two pro- 











FATIGUE TESTING MACHINE 


For plastics, plywood or metallic 
materials this universal fatigue 
testing machine (A) is used to 
test tension-compression, torsion 
and also flexure. Alternating 
force capacity 100 lb. adjustable 
in units of 0.2 Ib. Maximum 
capacity in bending 200 in.-lb., 
in torsion 1125 in.-lb., and speed 
of alternating force (synchro- 
nous) 1800 rpm. A product of the 
Baldwin Southwark Div. of 
the Baldwin Locomotive 
Works. 

The standard torsion tool has 
a3%4 in. crank arm, which makes 
possible a torsional moment up 
to 375 in.-lb., and has an 114 in. 
crank arm for a torsional moment 
up to 1125 in.-lb. The collet 
chucks can accommodate speci- 
mens up to 1 in. diam. and the 


free length between grips is step- 
lessly adjustable from 0 to 6 in. 


Standard fixtures for testing 


plates in bending can be supplied 
with the machine. The small 
bending tool has interchange- 
able leverages, 1 in. for bending 
moments up to 50 in.-lb., and 2 
in. for bending moments up to 
100 in.-lb. It can accommodate 
flat specimens up to 2 in. wide, 
and free lengths between grips of 
1, 2, 3, or 4in. The large bending 
tool has a 4 in. lever, for bending 
moments up to 200 in.-lb., and 
for testing flat specimens of 
greater thickness than are pos- 
sible with the small bending tool. 
It can accommodate specimens 
up to 2 in. wide and free lengths 
of 2and 3in. (B) shows location 
of equipment. 





jectors, one above the other, into 
one assembly. Since the water- 
cooling absorbs about 90 per cent 
of the heat given off by the lamp 
the film operates at a relatively 
low temperature. Should the 
water supply fail for any reason, 
the lamp is immediately cut off 
from the source of power. 

The projector is provided with 
full double channel amplifier cir- 
cuits. In this way, should any- 
thing go wrong with either sound 
channel, instantaneous change- 
over can be made. 

All controls, photo-cell ampli- 
fiers, power amplifiers and power 
supply units are mounted on the 
projector base. The power ampli- 
fiers and power supply units are 
mounted on pivot points so they 
may be serviced easily. 

The audio output of the ampli- 
fiers is connected to a filter net- 
work which includes the low fre- 
quency speakers on an exponen- 
tial horn. The high frequency 
speakers are mounted on one or 
two multi-cellular horns, depend- 
ing on the theatre’s requirements. 
(B) A simplified diagram of the 

projector. 









ATEST SPECIMEN 
B= SEISMIC MOUNT FOR VIBRATION ISOLATION 
C=FRAME 

D= MECHANICAL OSCILLATOR 

E=SPRING FOR INERTIA FORCE COMPENSATION 
F*RECIPROCATING PLATEN 

G= CONCRETE STAB! LIZING BLOCK 

H= FLEXIBLE DRIVE SHAFT 

t= SYNCHRONOUS ELECTRIC MOTOR 
J STATIONARY PLATEN 

K= ADJUSTING SCREW 

L* HOLDING FIXTURE 
M*SMALL-TRAVEL SWITCH 

N= ADJUSTING SCREW 

O=HOLDER FOR BENDING SPECIMEN 
P-Q=ARMS FOR TRANSMITTING FORCE 
Re CRANK 

S-T*CYCLE COUNTER 
Us STATIONARY CHUCK 
Vs OSCILLATING CHUCK 
W: PILLOW BLOCKS 
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A summary of current news release; 


ers of ELECTRICAL MANUFACTURING. 


° by government bureaus as affecting 
AS. Gam the products, activities, interest; 
and cooperative action of the read. 


WPB Lifts Ban on Output of Civilian Goods. 
Details of the pre-European victory reconversion pro- 
gram have been rounded out by the War Production 
Board with the issuance of an order permitting some 
companies to resume production of civilian goods on a 
limited scale. The order lists 79 groups of products 
which can be produced after manufacturers obtain Gov- 
ernment approval. They must be made with labor and 
materials not currently needed for military goods. 

To obtain WPB consent for civilian production, a 
manufacturer must file his request on specified forms 
with his WPB district office. After screening by that 
office and the manpower representative, WPB will grant 
an authorization fixing the amount of goods which may 
be made’ and setting a production schedule. The appli- 
cation will be handled completely by the field office if 
the firm is a small one, but it will be forwarded to Wash- 
ingfon for final decision if the manufacturer employs 
more than 50 workers in a West Coast critical labor 
area, more than 100 workers in a Group One (acute) 
or Group Two (serious) labor area elsewhere and more 
than 250 workers in other areas. 

WPB has laid down some rules by which plants, now 
ready for reconversion, may go about the process. These 
are: (1) Permission to produce will be granted only if 
the changeover will not interfere with production of 
either war goods or essential civilian articles. (2) Labor 
and facilities must be available to the applicant and 
must not be required for more essential purposes. Ap- 
plications will be refused if they are likely to reduce the 
supply of essential local and inter-regional labor. (3) 
More favorable consideration will be given applications 
wherever the proposed articles can be produced from 
idle, excess or frozen materials and components, whether 
in the applicant’s inventory or available from others. 
(4) Preference ratings of AA-5 will be assigned, but 
only for production of utility items important to civilians. 

Applicants will receive allotments of material con- 
trolled under CMP only if reserves are available, WPPB 
indicated. It is uncertain at this time that there will be 
reserves of steel and copper, which are still short. Some 
aluminum for civilian production will be available, in 
addition to some non-controlled materials such as zinc, 
magnesium, lead and quartz crystals. This fourth point 
in the program applies only to products covered by 
WPB orders, such as those by which the agency has 
controlled production and materials during the war. 

Provided all conditions are met, here are some of the 
items under these regulations which will be given an 
AA-5 rating: Domestic mechanical refrigerators (ex- 
cept electric), domestic laundry equipment (except 
washing machines), domestic vacuum cleaners, electric 
ranges, vacuum cleaners, cooking appliances and heating 
stoves, office machinery, domestic dishwashers, commer- 
cial and food preparation electric appliances, electric hair 
clippers, heaters, heating pads, repair replacement parts 
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for automotive and refrigeration appliances, electric 
irons, oil burners, coal stokers, elevators and escalators, 
sewing machines, watt-hour meters, domestic and com- 
mercial electric fans, replacement storage batteries, com- 
mercial cooking and food plate warming equipment, 
water heaters, floor finishing and floor maintenance 
machines, electric conduit fittings, composing room and 
type-setting equipment, printing press equipment, com- 
mercial dishwashers, automotive maintenance equip- 
ment for shops and f&arages, motion picture 35 mm. pro- 
jection equipment, telephone equipment, etc., etc. 


Electric Ranges. For the third quarter of 1944 WPB 
has authorized three manufacturers, as not interfering 
with war work, to manufacture electric ranges. The 
A. B. Stove, Inc., 9000; Frigidaire Division, General 
Motors Corp., 782; and Malleable Iron Range Co., 
3000. About 94 per cent of the ranges will be three- 
unit, apartment house models, and only six per cent 
will be standard, four-unit models. All will be equipped 
with thermostats. Two of the three manufacturers, 
under appeals procedure, have been producing three- 
burner electric ranges for FHA and military purposes 
for some months. 

Fourth quarter authorizations have been granted to 
three manufacturers: Frigidaire Division, General 
Motors Corp., 2,344; Gibson Refrigerator Co., 2,500 
and A. J. Lindemann and Hoverson, 794. 

All the above electric ranges assigned for production 
will be standard four-burner models. Since ranges of 
this type have not been made for about two years, and 
equipment will have to be made ready for operation, 
production will be delayed, it was explained. Manu- 
facturers will also encounter some delay in obtaining 
delivery of sheet metal and other materials and com- 
ponents, WPB said. 


Flashlight Cases. WPB has issued authorizations to 
manufacturers on Form WPB-2719 for the production 
of flashlight cases under the following agency Classifi- 
cations: Army, Navy, Maritime Commission and War 
Shipping Administration, export, post exchanges and 
ship service stores and all others covered by preference 
ratings, for the calendar quarter ending with Septem- 
ber 30, 1944. 

Each manufacturer who has received an authorization 
under classification 6 is hereby directed to reserve out of 
his production, 45 per cent of the number of flashlight 
cases produced by him under this classification, for de- 
livery only against orders bearing a preference rating 
assigned on Form WPB-547. The remaining 55 per 
cent of his production under classification 6 shall be 
delivered against other orders rated AA-5 or higher. 

To the extent any manufacturer may have on hand 
on October 15, 1944, any flashlight cases which he is 
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unable to deliver by reason of this direction, request 
should be made in writing to the War Production Board 
for further instructions as to deliveries. 


Electric Irons. Four additional manufacturers have 
heen given assignments to produce electric irons in ful- 
fllment of the 1944 civilian program for 2,000,000 
electric irons in accordance with a recent announcement 
by WPB.. This brings total authorized iron production 
to 2.037.838, about two per cent in excess of the program. 

The manufacturers and the quotas assigned to them 
are: Siles Co., 5,000; Industrial Tool and Die Co., 
5,000; Birtman Electric Co., 93,500 and Chicago Elec- 
tric Co., 175,000. The Chicago Electric Co., which is 
in a Group I labor area and could not produce electric 
irons in its own plant without interfering with war work. 
has arranged with the Dominion Electric Co., to have 
that company make its full quota of irons. 

In accordance with the recommendation of the local 
area Production Urgency Committee, the Birtman Elec- 
tric Co., which is in a Group II labor area, is, permitted 
by WPB to produce no more than 15 per cent of its 
quota in the Rock Island plant. The company is sub- 
contracting part of its quota therefore to the Dominion 
Electric Co. 

All of the irons to be produced under the four quotas 
will be automatic household models. Five thousand of 
the irons will be of the steam type. 

Of the 2,037,838 irons authorized to be produced. for 
civilians, almost 99 per cent will be household models 
and the rest commercial models. Almost 88 per cent of 
the total will be automatic and about 12 per cent non- 
automatic type. 


Hearing Aid Batteries. The War Production Board 
has announced that though third-quarter production of 
“B” hearing aid batteries by two manufacturers has been 
curtailed drastically, the cut will be offset by increased 
production by two other manufacturers, and batteries 
will be channeled equitably to the distribution outlets of 
all former manufacturers. 

In the first and second quarters of this year, five 
manufacturers made “B” hearing aid batteries. Total 
production averaged about 12,000,000 cells per quarter. 


This was between six and seven times the estimated: 


prewar production rate. 

The third quarter, it has been necessary to divert the 
facilities of two of the five manufacturers to the manu- 
facture of military batteries. This has been done in an 
effort to bring production of military batteries up to 
needed requirements. 

The armed forces need dry batteries for hundreds of 
types of military equipment, used in ground, sea and 
air operations. These military requirements currently 
exceed production by 30 per cent, WPB announced. 

Faciliities for the manufacture of military dry cell 
batteries are being expanded. It is hoped that expan- 
sion will be sufficient to permit the two manufacturers 
whose production of “B” hearing aid batteries has been 
curtailed to resume that type of production in the fourth 
quarter. This would further increase the supply of “B” 
hearing aid batteries. At the same time, the facilities 
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of two other companies will be expanded to produce 
such units. Most of this quarter’s production will come 
from them. ° 

To assure delivery of “B” hearing aid batteries to 
the outlets formerly supplied by the two manufacturers 
now producing military batteries, WPB has issued Di- 
rection 2 to Limitation Order L-71. Under this direc- 
tion, the two producing manufacturers are required to 
set aside certain percentages of their output for distri- 
bution to the customers of the two manufacturers whose 
oroduction of hearing aid batteries has been curtailed. 
Insofar as is practical, they will supply these customers 
in proportion to the amounts they normally received. 

The two producing manufacturers and the percent- 
ages of production they will set aside are: Eastern Dry 
Battery Co., 85 per cent and Ray-O-Vac Co., 45 per 
cent according to recent figures. 


Aluminum and Magnesium. The oustanding fea- 
ture of Issue No. 13 of the Material Substitutions and 
Supply List released by the conservation division of the 
War Production Board recently is the shifting of the 
position of aluminum and magnesium from Group IT, 
the list of materials currently in balance between supply 
and demand, to Group III, the materials that exceed 


-current war and essential industrial needs. 


Copies of Issue No. 13 of this report are available to 
all Government agencies and interested individuals or 
organizations at any regional WPB office, or niay be 
obtained by writing on an official letterhead to the 
Editor, Material Substitutions and Supply List, Con- 
servation Division, War Production Board, Room 2511, 
Temporary D Building, Washington 225, D. C. Be- 
cause of the paper shortage, copies of the list will be 
limited to 10 for any one company or user, except where 
special need may justify more up to a maximum of 50 
copies. However, duplicating of the list for private use 
is permitted. 


Apprentice-Training Service. Meeting a need for 
technical advice on how to determine the cost of training 
apprentices, a 20-page booklet has just been released. It 
also includes indications of how to record the skills ap- 
prentices acquire as they advance from one step of their 
training to the next. It has been prepared especially 
for training directors and others responsible for ap- 
prentice training. These pertinent questions are dis- 
cussed comprehensively from the practical standpoint 
in two fact-finding articles contained in the booklet, en- 
titled respectively “Cost of Training and Value of Pro- 
duction of Apprentices” and the second “Apprentice 
Record Cards.” 

Copies of this booklet may be obtained by writing to 
Apprentice-Training Service, Bureau of Training, War 
Manpower Commission, Washington, D. C. 


40 Per Cent Cutback Predicted When Germans 
Fall. Donald M. Nelson, chairman of the War Pro- 
duction Board, predicted at a recent press conference 
that followed closely the issuance of the “fourth point’ 
in his reconversion program, that a 40 per cent cutback 
in civilian production will be possible when the war in 
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Europe ends. This figure is midway between the 30 per 
cent minimum and 50 per cent maximum estimates given 
by other officials in recent weeks. ; 

Mr. Nelson said the cutback will enable civilian pro- 
duction to be stepped up at least 30 per cent over its 
present level and explained that this increase would 
boost output to the 1939 rate. One factor that will fig- 
ure prominently in determining the extent of the pickup 
will be the reduction in military demands for flat steel, 
he said. 

In regard to unemployment after the war, the WPB 
chief said the extent of idleness will depend largely on 
the suddenness with which war ends. Some industries, 
he pointed out, already have reconverted and some 
can reconvert without any gap in production. In this 
latter group he mentioned particularly tire, farm ma- 
chinery and textile plants. He said the principal gap 
in production will occur in the automobile industry, and 
others which have been completely converted, and in the 
construction industry. Despite the changeover neces- 
sary among auto manufacturers, however, he predicted 
that they will surprise the nation by the speed with 
which they get back into production of private cars. 

Mr. Nelson also stated, in answer to further direct 
questioning, that controls over materials and production 
wil? be necessary after the defeat of Germany and to 
some extent after the defeat of Japan. He explained 
that even after peace, there will continue to be some 
critical components. He mentioned tin, crude rubber 
and lumber as the materials most likely to give trouble 
at that time. 


National Manpower Priorities Committee. Paul 
V. McNutt, WMC Chairman, has announced that eight 
men representing the principal Government agencies 
interested in the War Manpower Commission’s priority 
referral system now have the responsibility of recom- 
mending whether recruitment of workers for a war in- 
dustry be extended beyond local areas to a field as wide 
as may be necessary. They are the members of the re- 
cently created National Manpower Priorities Com- 
mittee group. 

Chairman of the committee is Charles M. Hay, deputy 
chairman and executive director of WMC. The other 
members are John N. Ohly, War Department; Capt. 
Paul H. Rice, Navy Department ; Dan Ring, U.S. Mari- 
time Commission; T. P. Wright, Aircraft Resources 
Controi Office ; Maj. Gen. Lewis B. Hershey, Selective 
Service System; J. H. Weiss, U. S. Civil Service Com- 
mission, and Clinton S. Golden, War Production Board. 

To provide an orderly procedure for determining 
what jobs shall be filled by recruitment outside localities 
where workers are needed, the National Manpower 
Priorities Committee has called for the placing of labor 
orders in four classes. Following are the listed groups: 

Group AA. This category includes orders from 


plants whose product or service is in extremely critical 


short supply and is acutely needed to meet immediate 
war objectives. When such an order is extended to a 
region, the Regional Manpower Director will extend it 
to all areas in his region regardless of area labor market 
classification. Each region to which such an order is ex- 
tended will be responsible for filling an established quota 
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of openings in the shortest possible length of time. 

Group A. This category includes orders from plants 
whose product or service is as critically short and as 
urgently needed as orders in Group AA but whose man- 
power needs may be met by discretionary action by the 
Regional Director in selecting the areas into which the 
order is to be extended. Each region to which an A 
order is extended will be responsible for filling an es- 
tablished quota of openings within the variously pre- 
scribed time limits, 

Group B. This category includes orders from plants 
whose production is short and is urgently needed. How- 
ever, the need for the product in this group is not as 
critical as those assigned AA or A and the manpower 
needs are not so critical as to require the type of service 
that over-rides all local orders. 

Group C. This category includes orders from plants 

whose product is urgently needed for the successful 
prosecution of the war and for which additional man- 
power is needed to maintain the current balance between 
the national supply and demand of the product. 
Local orders in local offices, the regional directors were 
advised, should be grouped in four categories. The 
first two should include those which are to receive pri- 
ority. The non-priority orders should be placed in the 
other two. 


Motors. The War Production Board has moved to 
assure more equitable distribution of commercial type 
electric motors to war and essential civilian uses and 
continued its survey to determine when production fa- 
cilities for such motors will be available to make them 
for civilian electrical appliances. 

Users of these motors will be required in a quarterly 
report to WPB to state their past usage and what 
motors they require for future production. This will 
be compared with approved production schedules for 
motor using equipment so that essential uses can be 
provided for. Experience has demonstrated that dupli- 
cate orders for electric motors have been placed from 
time to time and it is expected, through the use of the 
reporting device, that WPB will be able to eliminate 
such duplicate orders from manufacturers’ backlogs. 

The new rules, which are contained in Limitation 
Order L-341, stipulate that persons using more than 450 
fractional horsepower motors or 75 single phase integral 
horsepower motors per quarter will not be permitted to 
accept delivery of motors if they have not filed reports 
on their requirements, 

The new order also requires that distributors who 
receive motors allotted by WPB on Form WPB-547, 
distribute them to replacement uses and to farmers as 
provided for in Priorities Regulation No. 19. 


Production Cutbacks. The Office of War Informa- 
tion has reported that the experience of the Production 
Executive Committee Staff of the War Production 
Board during its first six weeks of reviewing the placing 
of production cutbacks indicates that such cutbacks are 
not now a significant problem. 

The PEC staff, composed of representatives of the 


(Continued on p. 210) 
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BETTER ASSEMBLY PARTS 
AFFECT PRODUCT DESIGN 


BY W. K. WALTHERS 


PRESIDENT 
WILLIAM K. WALTHERS, INC. 


ones for a number of reasons. One of these is 

the character of the assembly devices available. 
New fastening methods and parts will provide novel 
assemblies. Ingenious jigs and holding devices will 
simplify difficult attachments. All of which will play a 
part in improving product design, sales appeal and 
cost factors. 

Since assembly is that step in the construction of a 
product which unites parts we must analyze the assem- 
bly process on the following basis: (1) dimensional sta- 
bility of the parts, especially if different materials are 
brought together; (2) stresses set up by the assembly 
process ; (3) permanency of the attachment ; (4) possi- 
bility of substitution of some parts. 

Variation in dimensions can not be avoided so we 
set up allowable tolerances within which they must be 
controlled. When tools are designed a certain leeway 
is provided between the designed dimensions and the 
obtained one. However, all parts made by these tools 
will not be identically sized because of variations in raw 


OF cock. products will be excitingly different 


pre engineers have much upon 
which to draw in making their postwar 
products both better and different. Materials, 
parts, fabricating methods and assembly devices 
all contribute to the necessity for change from 
older ways. Herewith we present a brief re- 
view of basic means by which product parts 
may be put and held together in permanent or 
subject-to-change assembly.* 


materials, wear on tools and inherent adjustments. 
Finally dimensions will change because of heating or 
subsequent working of the part. When parts of different 
materials are assembled, the effect of every influence 
which will change the dimensions of any of the parts 
must be given due consideration. One way to offset 


—_—— 


*See also “Wartime Fastening Devices Revise Assembly 
Methods,” November 1943 and “Fastening Units For Work- 
holding And Product-Assembly Needs,” June 1942. 
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part of this dimensional problem is to tool the most diffi- 


. cult part first and then adjust the dimensions of the 


easier made parts to it. 


Stresses set up in assembly may alter dimensions or 
may even prove harmful. Welding of light to heavy 
material will cause the lighter part to warp. Oversize 
screws will distort or crack. For example: an oversize 
screw will prove disastrous in assembling certain plastic 
parts, especially if the screw is of the self-tapping type 
and the plastic into which the screw is driven is brittle. 
In checking the specifications of new materials do not 
overlook this possibility of strain in assembly. Too 
frequently the designer will take the assembly process 
for granted. The actual worker in production will not 
handle the part any too carefully. It is best to check this 
before the final design is made. 

Another factor affecting assembly is the possibility of 
chemical action between adjoining parts. This includes 
corrosion, expansion and contraction, conduction of elec- 
tricity and contact with chemicals. This may call for a 
change in method or assembly component. 

The method of assembly will differ according to the 
permanency of the attachment. If the assembly 
is “for keeps” any rigid method of attachment can be 
used. If the parts must be frequently removed then 
some easy-to-take-apart method must be employed. We 
might also list an intermediate step where the parts must 
be dis-assembled only in the case of replacement or re- 
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building. Some kind of screws (namely, the self-thread- 
ing) can be removed easily enough, but they do not hold 
so well when re-used in the same holes. These would 
be suitable assembly components for rare or occasional 
removal, but not for the frequent case. This applies also 
to certain types of.self-locking nuts that must be dam 
aged to get them off. 

A new product is always subject to re-design to keep 
step with increased quantities to be produced. At 
first the parts may be made with inexpensive tools then 
later some parts will be changed completely (as from 
fabricated to die cast, or plastic.) As each change is 
made the assembly method will also change. While it is 
practically impossible to forestall these changes, 
foresee some of them and plan so that the changeover 
will not prove too disruptive for the entire design. In 
many cases the changeover will actually simplify the 
assembly by allowing part of the assembly component 
to be included or built into the new part. Inserts in die 
castings do away with nuts and bolts. The same is 
possible with plastics. 


one Call 


STITCHING WITH STEEL 


MONG newer methods is the use of steel wire for 
fastening metal sheets together or for attaching a 
metal sheet to some other material. This is said to be 
faster than riveting or eyeleting and also less expensive. 
While the idea is not new, it took the war to develop it 
to a high degree of usefulness. In fact its full adaptahil- 
ity has not yet been measured. 

The present stitching machines are capable of driving 
steel wire through 4, in. of steel at the rate of 285 
stitches a min. Cold rolled sheets up to 0.070 in. have 
been fastened successfully ; soft metal up to 0.116 in. has 


been stitched. Softer materials up to 34 in. can be 


ASSEMBLY PARTS 


COMPONENT 


stitched to metal sheets. In action the stitching ma- 
chine punches out a slug of the metal and the process is 
best adopted when some lighter material can absorb this 
slug. Hence non-metallic material next to or between 
two metal sheets is desirable. 

Many kinds of wire varying in size and temper are 
now available. No. 18 wire will fit in with most applica- 
tions. Bookbinders wire, which is soft, will penetrate 
a single thickness of 0.020 in. steel ; XX wire, two thick- 
nesses, XXX three and XXXX four thickness or the 
equivalent (0.080 in.). When stitching soft materials 
such as rubber, fibre or cork to metal (especially if these 
softer materials are relatively thick) there may be diff- 
culty in piercing the metal because of insufficient support 
for the wire in the softer material. In this case it is best 
to use the hardest wire (XXXX). In general, however, 
it is better to use the softest wire that will work in order 
to avoid extra wear on the machine. 


4 


Stitches can- be placed within 3 in. of an upward 


rising flange and within % in. of a downward 
flange. Also stitching can be done inside of a 
4%, in. wide channel. The limitations of how close a 


stitch can be driven to a flange are determined by the 
supporting shoe. In many can be re- 
thus making is possible to stitch very closely 
to an uprising flange. The style of the supporting arm 
or the working head is subject to variation for special 
stitching problems. Thus it is possible to combine hold 
down methods with material feeds. 

The stitching method can be applied to any assembly 
done with rivets, screws and glue—within the 
limits of the machine’s capacity. In the automobile 
industry steel stitching has been applied to tire bead 
fastening, cushion assembly, fastening of aluminum 
beading to moldings, attaching insulation and tacking 
strips to metal bodies, etc. The airplane industry uses 


cases the shoe 
moved, 





now 


AND WHAT THEY DO BEST 


QUALIFICATION 





Standard Screws % 


Studs 


Set Riese: 


Standard Riv ets 


Blind | Rivets 


Lock Nuts 


|Require drilled holes but no tapping — held on one or both ends by nuts. 


Require drilled and tapped holes 0 or nuts. Will fasten together almost any combination of parts. 


For extra long assemblies 


‘Used in tight places or where it is difficult to tighten ordinary screw — ~ holding pulleys to shafts. 


Require drilled holes — used on metals, leather or fibre w here rigid, permanent connection is needed. 


\Best component where fastening must be done from one side, with other side inaccessible. 




















‘For heavy duty fastenings — where excessive vibration w oul loosen standard nut. 
Lock Washer i For lighter duty fastenings — where vibration is excessive. eae 
Speed Nut : Used i in place of rivet or lock washer when nut can not be used. Vibration resistant. a ‘% 
Staples lAttaching leather, paper, light insulating s sheets and chin metals to each other and Ww food. No! holes meanindl. 
; Eyelets * , Require punched or drilled holes. Suitable for lighter meccals, plastic sheets, oe. 








Driv e Screws 


Require drilled but untapped holes. Can be withdrawn with screw driver. For Plastics, die castings, etc. 








Reheining Ring 


\Used in die casting and Plastics. 





Cast-on-Shanks 


Ears — Lugs 





Holds revolving post to shaft or takes place of nut on pile-up of parts. 


Peened over like rivet or used as recess for screw. 


|Easy way to join sheet metal and light metal stampings. To be bent, twisted or inched. 





_ Self Tapping Screws [Require drilled hut no tapped holes. 
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Used in die castings, plastics and non-ferrous foundry castings. 
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supports to body members, fastening brass, aluminum 
and light steel sheets in continuous processing, etc. 
Other uses: attaching handles to galvanized covers, at- 
taching gaskets to refrigerator and washing machine 
parts, radio loudspeaker frames, assembly of covers and 
cases, attaching insulation to heating units, etc. 


PLATING AND FORMING 


SSEMBLY, by groups, of such diverse materials 
A as glass, rubber and metal, for example, may be 
done by a combination of molding and plating. Each 
part is held in its proper location within a two piece 
mold, as in an assembly fixture. When all the parts are 
in place the mold is closed and then filled with a bis- 
muth-tin-lead alloy which, because of its low melting 
point (below 200 deg.) does not affect any of the parts. 
The metal flows in and around the parts forming a 
filler hut exposing certain areas if need be. Attaching 
links are anchored in place and arranged so they will 
become a part of the shell which will be plated over the 
iller metal. 

The encased parts are now transferred to a copper 
plating tank and a shell plated on. The thickness of this 
shell is considerably heavier than the usual decorative 
shell applied in the regular plating operations. How- 
ever there is a limit of thickness which can be secured 
without the surface becoming too rough. This maxi- 
mum thickness is in the neighborhood of 0.003 in. 
\fter the shell has been completed the plated unit 
is immersed in boiling water and the bismuth alloy filler 
run out. Of course some opening in the shell must be 
provided to allow this. We now have the shell encasing 
the various parts. 

In designing for such an assembly it is necessary to 
keep in mind the means by which the various parts will 
he held by the plated-on shell. This can be done by 
bands of metal which wrap the parts and then become 
integral with the shell. Inserts can be used with final 
attachment to the shell by screws. The method really 
isa step in the manufacturing process that combines as- 
sembly while the part is being made. In many instances 
the bismuth alloy filler may be left in place using the 
shell only for protective surfacing. 


PLATING ON PLASTICS 


ECENTLY, a satisfactory method has been found 
for plating metals on non-metallic surfaces. For 
vears it has been possible to do this experimentally but 
not in keeping with production costs. Two problems 
are involved: obtaining a surface against which the 
metal will deposit (must be conductive) and securing a 
satisfactory bond between the plated shell and the plated 
part. It is now possible to produce a smooth non- 
porous adhesive metal coating in any desired thickness, 
on non-conductive surfaces. Various metals or methods 
of plating can be used to insure one or a combination of 
desired properties of high conductivity, resistance to 
vibrational stresses, dimensional stability and elimination 
of moisture absorption. 
This method may be applied to the making of com- 
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stitching for instrument board assembly, attaching cable 


. than by welding. 






mutators for small motors. Here the copper commu- 
tating surface may be plated onto the insulated plastic 
core and later slotted. Also insulated and conducting 
surfaces may be combined in any shape or area in the 
making of contact discs for timers. Plated backs on 
instrument panels provide for grounding or electrostatic 
shielding. Other applications which assist in creating 
a finished surface over wood or metal are important but 
not part of the assembly picture. 

In spite of the growing use of welding and hard sol- 
dering, and the recent introduction of hydrogen brazing, 
soft soldering still continues to occupy an important field 
as an assembly method.* The use of soldering of alumi- 
num or magnesium can be done under proper conditions 
but is still far from satisfactory. While pure zinc is not 
difficult to solder, alloys of zinc and aluminum as used 
for die-castings are more difficult to join. Stainless steel 
can be soldered by using specially strong fluxes, plenty 
of heat and a few special precautions. 

Solder is chiefly composed of two metals, tin and lead 
which are combined in variable proportions which reflect 
certain characteristics in the alloy. The more common 
mixtures in use today are 40-60, 45-55 and 50-50. In 
the process of soldering the metals to be joined actually 
enter into solution with the tin-lead alloy to form a new 
alloy. Hence one of the chief factors influencing the 
speed and ease of soldering is the solubility of the metals 
being joined in the lead-tin alloy. The two other basic 
factors are the presence of metal coatings that resist 
alloying and the ability or non-ability of the metals to 
conduct heat. 

The most important application of soldering in the 
assembly program is the affixing of wires to electrical 
contacts. The next important is the securing of air or 
liquid tight seams in the construction of containers or 
covers. Also the attaching of high conductive metals 
such as brass and copper is better done with solder 
But for the usual mechanical joint 
not requiring an integral union, some form of riveting, 
eyeletting or stitching is best. 

The usual run of pastes, glues and cements is no longer 
considered as means to assemblies as they are not 
durable, neither are they cheap or easy to apply. How- 
ever, when considering plastics of the cellulose acetate 
type we can make use of certain solvents and cements to 
bring about joints that are equal in strength to the origi- 
nal material. In fact if acetone is applied to the joint 
between two cellulose acetate parts a union or weld is 
formed that makes the joint as good as the parts joined. 
There are cements for adhering plastics to metal and 
for glass parts. Latex cements are useful in adhering 
textiles to metals. An alcohol solvent glue will attach 
paper to tin. 

There are two kinds of welding methods each of 
which has its own possibilities in the assembly field. 
These are fusion and resistance welding.** Fusion weld- 
ing uses either the electric arc or the gas torch as a 
means to creating enough heat to fuse the welding alloy 
with the parent metal. It is a modern adoption of the 


* See also “Soldering Materials And Methods,” January 1944. 
** See also “How Resistance Welding Can Improve Your 
Product,” April 1944 and “Welding Methods For Permanent 
Assemblies,” February 1943. 





117 











2 pe ye 





MATCHING ASSEMBLY METHODS AND MATERIALS 



















































































Matrrials | | 
| Fibre and 

Methods and Foundry | Structural | ° Metal Sheet Die Lami-ated| Leather Glass 
Capea —— Shapes | Scampings Metal | Castings Plastics — Sheets Textiles | Ceramics Wood 

Soldering-and Brazing | xX | xX | 
__,| Fusion Welding * ORME A egg OES stag pao ue TOA ee at 
2 Spotor Resistance Welding A Seatac) xX | xX > ce cl aa so 
g Stitching and Stapling | xX | xX | x xX | xX 
E Rivets and Eyelets Ts. ae ae xX | xX xX xX | xX 
Ps Screw Machine Inserts Mica Bien ae Bar a al xX X That ade fade ae 

Molding and Platens Bye so. Bes Cpa” 1 vee , Patil j yg 
# Self TappingScrews | X | X | xX | X x “et Rehnaa ie 
ities Puro | x . x es ee ee 
ee ,lhLUlL ee 7. 7 x 
S| Earsand Lugs HERI IOAME o M Ainge Hpteby id a 
al Xx 6 id ae OTe X | | xX i xX ea fer ee ae Xx 
escent ae 
ee ee oe 
2} Cotter Pins xX | X esis ia re | 2 | i | sie 

‘Thumb Screws, Wing-Nuts) X | X x eM NR iop cr wide. | 


blacksmith’s forge in joining together ferrous metals. 
By fusion welding large parts that are difficult to cast in 
one piece or which would require wasteful machining 
can be joined together in an integral unit which is of 
equal strength throughout. Greater strength is obtairied 
by using rolled sections in place of granular castings. 
In some cases greater accuracy is secured by avoiding 
that shrinkage and warpage which is always present in 
cast parts. 

The automobile industry has long used welding as a 
means of assembling chassis frames. The airplane in- 
dustry welds the tubing which forms the supports for 
wings and fuselage. Legs are welded to the tub portion 
of washing machines to form the main structure. Among 
other parts that can be built up by welding together 
structural shapes with cast or turned parts are: hand 
levers, clevis, eyebolts, crankshafts, connecting links of 
various types and similar machine parts. 

Fusion welding is not limited to ferrous metals. The 
production of a sound weld in aluminum is possible 
with 1 satisfactory flux and proper selection of the weld- 
ing alloy rod. The same applies to stainless steel and 
other non-ferrous metals. Brazing is another method 
of assembly very similar to welding but does not form 
as strorig a joint. Brazing is an in-between step from. 
hard soldering to fusion welding. 

One type of low temperature fusion welding requires 
special alloy rods and associated fluxes, which are 
selected to fit the different metals to be welded. Because 
of the low temperature at which the weld is made there 
is less chance of deformation or loss in strength than for 
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the high temperature welded joints. The low tempera- 
ture method is applicable to cast iron, steel, brass, 
bronze, copper and aluminum. Fabrication between 
castings, forgings and structural shapes in any combi- 
nation is feasible. 

In resistance welding metals are united under pres- 
sure by passing an electric current through a local area 
until a welding temperature is reached. Welding tem- 
perature is dependent on the material being joined, and 
is usually the melting point of the alloy. Non-ferrous 
metals all require melting point temperatures but fer- 
rous alloys can be welded at temperatures below the 
melting point. For ferrous metals a low resistance 
electrode is used and for non-ferrous metals the elec- 
trodes must be higher in resistance than the metal. It 
is this difference in conductive values between metal and 
electrode that causes heat to be formed in overcoming 
the resistance at the point of current application. 

Machines for resistance welding are designed to spot 
weld or to form continuous welds known as “seams.” 
Butt and lap welding is also possible. The welding cycle 
is under automatic control to insure correct pressure, 
amount of heat and time. Jigs for holding the work and 
feeding it along are built into the machines. 

Resistance welding has become one of the most im- 
portant assembling tools. Where a permanent and rigid 
attachment is required, the welding process is faster 
and more economical than riveting, staking or eyeletting. 
With welding there are no holes to drill or align and noj 
extra parts to provide. Since welding leaves a service} ° 

(Continued on p. 198) t 
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SOME ALL-ELECTRIC WAYS 
CONTROL MACHINE. SPEEDS 





BY RICHARD P. BALLOU 
ELECTRICAL ENGINEER 


EW, INDEED, are the heavy duty machines which, 
as a whole or as to functional parts, operate at 
uniform constant speeds. Though motors offer in- 

herently constant speed characteristics, the utilization of 
energy within large machines is most frequently through 
gear boxes, clutches, cams, levers, step pulleys or other 
devices which start and stop the flow of power, as well 
as control its direction, velocity and acceleration. It is 
generally desirable to make such controls as auto- 
matic as possible. Sometimes this is easily accomplished 
by a mechanical linkage—for example, the quick return 
mechanism for a shaper—but in general electric controls 
are more flexible, quicker and easier to adjust, faster 
in their response, and altogether more suitable for com- 
plicated sequence operations. Even when the power 
is to be transformed by a mechanical unit this unit may 
be controlled by electric means, either to provide con- 
venient remote control or to limit the operation. 

The method by which rotating power is generated 
at various speeds, or changed from one speed to another, 
must obviously be selected to meet the requirements of 
the driven machine. It should also take into account, 
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to varying degrees, such factors as size, weight, con- 
venience of operation, safety, maintenance requirements, 
first cost, and economy of operation (with due regard to 
energy costs). In balancing the first cost against oper- 
ating cost it is necessary to consider the duty cycle of 
the machine; for example, increased investment to 
secure high efficiency at low speeds cannot be justified 
if low speed operation will be only for short, infrequent 
time intervals. 

Whenever we think in terms of more than one speed 
it is desirable to keep in mind the fundamental rela- 
tionship between torque, speed and power. Power can 
be measured in any desired unit, horsepower being a 
very practical one. If torque is expressed in pound- 
feet and speed in revolutions per minute, then 

Torque X 2x7 X rpm. 
Hp. = -——-—--—__—_--- 
33,000 
Or, since the constants are important only in calcu- 
lations involving numerical values, it is sufficient to 
remember the general relationship that hp. is equal 
to the product of torque and speed. This means that 
whenever we change the speed of a machine we change 
the torque, or the horsepower, or both. 

It is customary to think of the horsepower as varying 
exponentially with the speed, and there are 3 practical 
cases, wherein the exponent is 0, 1, or 2. The zero 
exponent means that the horsepower is constant at all 
speeds, so the torque must vary inversely with the 
speed. Typical examples are machine tools, lathes, drill 
presses, or any machine with a controlled load so that 
when the load is light the machine is operated faster. 
The unity exponent means that the horsepower is a 
direct function of the speed, the torque being constant. 
Compressors, stokers, loading machines and conveyors 
are generally this type of load ; friction also represents a 
constant torque so that inefficient machines tend to be 
constant torque regardless of their useful load char- 


| EAVY duty products are likely to be those 
for which the rpm. of the operating shafts 
is a particularly important performance factor. 
Processing equipment, material handling unit. 
and machine tools offer good examples. 
Engineer Ballou here reviews some of the 
all-electric methods of obtaining required 
speeds from inherently constant speed sources. 
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Fig. 2 


acteristics. The exponent 2 indicates that the hp. varies 
as the square of the speed, the torque directly as the 
first power of the speed. Fans, blowers, and centrifugal 
pumps usually approximate this type of load. 

Wé#th an increase in load it is obvious that constant 
speed can be maintained only by supplying the prime 
mover with more energy. An ordinary electric motor 
will feed itself more electricity automatically by a de- 
crease in speed. For certain types this change may be 
large (series motors) and for others it may be small 
(ac. squirrel cage and dc. shunt motors). For syn 
chronous motors it is essentially zero—these actually 
change speed, but only long enough to drop back a few 
degrees of change. 

Motors which change their speed only slightly with 
load are known as constant speed motors. Such designa- 
tion refers only to the behavior of the motor as a func- 
tion of the load and does not imply that it cannot be 
operated at a multiplicity of speeds. On the contrary, 
an ordinary single speed squirrel cage induction motor 
can be operated over a fair speed range by changing the 
frequency, and the shunt motor is famous for the ease 
with which it can be adjusted to any desired ‘“‘con- 
stant speed.” 

It has been noted that a machine may produce variable 
torque at a constant speed, in which case the hp. and 


. 


Fig. 4 (CCOMPGTATION slip ring motor and variable voltage 
drive. The dc. motor stabilizes the load, and takes 
over entirely at low speeds. Used on large blowers where 

load drops off rapidly with the speed. 
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ARIOUS factors in the motors and control 
circuits may be altered to produce speed changes. 
Fig. 1 shows the fundamental circuit of a wound 
rotor induction motor. Fig. 2 introduces series 
generator loading which permits stable operation 
at low speeds. Fig. 3 indicates how reactors reduce” 
the starting torque of wound rotor motors. 





Fig. 3 


the torque increase together. A common example is an 
automobile, which if fed more gas, will go up a small hill 
at the same speed it formerly traveled on the level. 
But if the grade is too steep the engine will not have 
sufficient power to pull at the speed for which it is 
geared and it is necessary to shift into “second” which 
multiplies the torque and reduces the speed with the 
same hp. output from the engine. Actually the hp. will 
be the same only if the change in gear ratio exactly 
matches the grade; the exact apportionment between 
speed and torque to maintain constant horsepower would 
require a gear box with an infinite number of ratios, 


or its equivalent, and practical considerations may make . 


such accurate control unnecessary. As a rule, very 
accurate speed adjustment is necessary only on ma- 
chines where two or more speeds must be matched, or 
where the speed of the machine directly determines the 
characteristics of the work being performed. There are 
infinitely variable mechanical speed transmissions which 
will hold rpm. to very close limits. Such transmissions 
are useful on a number of machines, and two of them 
have been used in series to produce a speed range of 
36:1. Pulleys and gears are frequently referred to as 
“torque multipliers’ and give a constant hp. output. 

Another interesting torque multiplier is the type 
particularly suited for use on city buses that make many 


Fig. 5 Modification suitable for large fan drives 
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Fig. 6 Here a 2-speed motor has been used with an 
induction generator as a frequency doubler. 


stops, or heavy trucks that have numerous hills to 
climb. Under these conditions it is highly desirable to 
adjust the output speed and torque so as to operate the 
gasoline engine at maximum horsepower, thereby ob- 
taining maximum acceleration after each stop and the 
fastest possible speed up all hills. The electrical- 
mechanical transmission so used accomplishes this with- 
out any break in the flow of power such as occurs every 
time the gears are shifted on other transmissions. 
These torque multipliers consist of a planetary gear 
transmission wtih the ring gear connected to the engine 
and the sun gear to an electric motor which derives 
energy from a generator which turns at engine speed. 
\t low engine speeds the electrical energy in the system 
is very small and the car is at rest. As the engine 
speed increases torque is produced on the drive shaft 
hy the reaction of the motor on the sun gear. As the 
drive shaft picks up speed a small generator on it con- 


trols the balance of electrical and mechanical energy, 


so that as power is supplied by the engine the drive 
shaft increases speed to maintain a balance of power, 
the torque multiplication (“gear ratio”) changing in an 
infinite number of steps, until the transmission is re- 
volving as a solid unit (direct drive) and. then con- 
tinuing with torque reduction (overdrive). A major 
ieature of this system is that only a small part of the 
power need be transformed into electrical energy and 
hack again. 

While this transmission is of advantage only when the 
power is developed mechanically, modifications of it 
are found useful even with the electrical generation of 
power. A specific example is found in a machine gun 
turret control. The drive consists of two high speed de. 
motors operating into a differential gear system, the 
output from which is zero when the two motors turn at 
the same speed. By changing the speed of one motor 
a high torque at greatly reduced speed is obtained in 
one direction, while by changing the speed of the other 
motor the torque is obtained in the opposite direction. 
This permits rapid reversal to swing the gun carriage in 
any direction without having to first overcome the 
inertia of a high speed motor. The high speed motor 
(6000 rpm. or above) is advantageous because of its 
good efficiency and high output for small size. 

Purely electrical means of speed control are clas- 
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IND. OR SYN. MOTOR 


ALTERNATOR MOTOR 


Fig. 7 Variable frequency drive. A variable volt- 
age control is used on the alternator. 


sified as ac. or de., according to the power supplied 
to the final driving motor. Drives of the dc. type may 
be constant torque or constant horsepower; ac. may 
offer either of these, or variable torque. 

There are only a few fundamental systems of speed 
control, but the modifications of these are important, 
dealing with such things as starting torque, smooth ac- 
celeration, improved efficiency at low speed operation, 
available range of speed reduction, and speed regulation 
as a function of load. Other features of a somewhat 
different nature deal with the available power supply and 
the convenience and accuracy of the pilot control. 

The wound rotor slip ring induction motor leads the 
field for variable speed with alternating current. The 
fundamental circuit is shown in Fig. 1. As resistance is 
cut out of the armature the torque decreases and the 
speed increases. When the slip rings are short cir- 
cuited the characteristics approach those of a squirrel 
cage motor, although the regulation and efficiency are 
not quite as good. 

Unless the torque load on the slip ring motor in- 


ELATIVELY simple method of compensation. The 
panel is that of a 4-speed motor starter for conse- 
quent pole, constant torque, motor with overlapping 
speeds. The type of motor and the arrangement of its 
speeds determine the design of the starter. 


Fig. 8 
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Printing press i 1 
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Fans and blowers 1 





Wind tunnel 
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Packaging machines, | 
_ general 


Oil pump, in oil field 


First and second choices are indicated by the figures 1 and 2. 
Actual selection relates to the weighing of many factors. 


creases at reduced speeds the speed reduction may be 
unsatisfactory. But the motor is relatively inexpensive, 
and if it will be operated at greatly reduced speeds for 
only short periods, so that the losses are unimportant, 


it may be artificially loaded to obtain the reduced speed. - 


Such a load is shown in Fig. 2. Here a series gen- 
erator is shown connected to the motor. This gen- 
erator has its output absorbed by a resistance which is 
operated from the same shaft that operates the secondary 
resistance in the motor circuit. To decrease speed re- 
sistance is added to the motor circuit and subtracted 
from the generator circuit, thereby increasing the load 
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on the generator and slowing down the motor in spite 
of the characteristics of its useful load. 

When it is necessary to obtain very smooth accelera- 
tion, as in the case of printing presses, the starting torque 
can be materially reduced by the use of autotransformers 
or reactors in the line, as shown in Fig. 3. Reactors 
have the advantage that they can be shorted with no 
break in the torque delivered by the machine, but the 
autotransformer reduces the starting current which must 
be delivered by the line. 

While the circuit shown in Fig. 2 will give satis- 
factory speed control up to a ratio of about 5:1, the 
large power losses make it unsuited to large machines, 
or those which must operate for prolonged periods at 
low speeds. Alternatively (Fig. 4) a combination slip 
ring motor, with liquid rheostat for fine adjustment, and 
variable voltage drive may be used. Then the dc. system 
acts as a stabilizing load for speeds down to about 4% 
basic, and replaces the slip ring motor entirely for still 
lower speeds. It is particularly suited to fan drives 
where the load drops off as the cube of the speed so 
that only a small dc. system is required. 

In Fig. 5 there is shown a drive particularly suitable 
for fan loads. Here the secondary losses of the main 
motor are returned to the line through the synchronous 
generator, driven at constant speed by the dc. motor. 
The power for this motor is supplied by the dc. gen- 
erator, driven by the synchronous motor. The speed 
of the synchronous machine depends on the slip of the 
main motor, producing a very great speed reduction and 
a stabilizing effect on the main motor so necessary 
in those cases where the load torque does not increase 
with decreased speed. This system is particularly suited 
for very large installations, say 2000 hp. Careful adjust- 
ment of the motor and generator fields is of course 
very important. 


CONTROL THROUGH FREQUENCY 


he control by change of frequency is useful in 
hazardous locations since the squirrel cage motor 
has no brushes, commutator, or other parts to spark 
or flash, and also for speeds in excess of 3600 rpm., 
although in general such high speeds are not associated 
with heavy machinery except in the case of a few polish- 
ing machines and other special devices. Fig. 6 shows 
a frequency doubler, using a wound rotor induction 
type frequency changer. Unless it is necessary to exactly 
double the frequency, the synchronous motor may be 
replaced by a squirrel cage motor. 

Fig. 7 shows a really variable frequency system using 
a variable voltage drive for the alternator. The induc- 
tion type generator shown in Fig. 6 can also be driven’ 
by a variable speed motor, and there is little choice 
between the two, except when high frequencies are 
necessary, then the induction type permits frequencies 
up to 120 cycles per sec. with a speed of only 3600 
rpm. on the convertor. 

When operation is required only at a limited number 
of definite speeds, the ac. multi-speed motor is inex- 
pensive, and provides the good characteristics of the 
squirrel cage motor. Such motors are made up to 47 
(Continued on p. 224) 
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Stymied because you've just got 
to boost assembly department out- 
put and you can’t hire more 
workers to do it? No need to be! 

You can boost output another 
way — by switching to Phillips Re- 
cessed Head Screws. They will in- 
crease driving speed as much as 50 
percent. They have done it for 
hundreds of plants! 

With Phillips Recessed Head 
Screws, your workers encounter 


MACHINE 


© PHILLIPS 


none of the troubles that cause 
slow driving. Spiral and power 
driving can be used where speed 
tools have always been impractical. 
And, the work becomes so much 
easier that assemblers can main- 
tain a fast pace throughout a shift. 

Switch to Phillips Recessed Head 
Screws. You'll find they'll give you 
faster driving, easier driving, 
greatly increased output. You'll 
also find they cost less to use! 


CREWS 





















COPPER HAS PROPERTIES 
YOU WILL NEED, POSTWAR 


BY W. R. HIBBARD 


ASSISTANT METALLURGIST 
AMERICAN BRASS COMPANY 


had to find its many advantages, such as excep- 

tional electrical and thermal conductivity, easy 
workability, high resistance to the action of many cor- 
roding agents and uniformity. What a first-time op- 
portunity for the alert specifier of materials. In reality, 
a large proportion of our almost indispensable electrical 
products, equipment and apparatus would probably be 
no more than possible future developments. Many of 
those things that can now be made commercially from 
brass and copper would not be available because of 
manufacturing difficulties with other materials. 

The uses of copper and copper alloys in standard 
electrical apparatus and equipment are so numerous 
that only the major ones come first to mind. Conduc- 
tors account for large amounts in the form of wire, 
cable, and bus bars, tubes and channels of all sizes 
and capacities. Copper is used for windings on motors, 
generators and transformers. Brass and copper alloys 
are used for all sorts of switch parts, fuses, lamp bases, 
screen shells and specialties. New designs of these 
products are being made every day. 

Prior to Pearl Harbor, small quantities of silicon- 
deoxidized and so-called “double deoxidized” copper 
and O.F.H.C. copper were used in the vacuum tube 
industry for anode cups, target rods and glass-to-metal 
seals. With the development of many electronic de- 
vices, including Radar, for our armed forces, large 
quantities of these materials are used for power, trans- 
mitting, X-ray and similar tubes. 


GS ad to copper were a recent discovery and we 


ELECTRONIC WAYS NEED COPPER 


HIS astonishing growth of the vacuum tube indus- 

try may have the same effect upon postwar 
industry that radio had after World War I. Every 
automobile driver would like to be able to sound his 
horn as he approaches his garage door and see it open 
to allow him to drive his car in and then see that door 
close at the pressing of a convenient button. This is 
an example of the postwar possibilities of the application 
of vacuum tubes. It is not possible to estimate the 
potential uses because there are so many and it is 
difficult to estimate just what the public and industry 
will want. There is also the reconversion problem. 
_ Oxygen-free, high conductivity copper is made in two 
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OT to be overlooked, while newer and 

more glamorous materials are receiving so 
much come-tomorrow emphasis. are some long 
established standbys of proven values and 
properties. Just such a materia is Copper and 
its alloys, ready, as wartime restrictions may be 
lifted, to be put to work in peacetime engineer- 
ing designs. 


grades, regular and certified. According to the pro- 


ducer, the certified grade is especially selected, high- 


purity O.F.H.C. well adapted fot making copper-to- 
glass seals. It meets the requirements of A.S.T.M. 
Tentative Specifications B 170-43T. The outstanding 
properties are an absence of cuprous oxide as deter- 
mined by microscopic examination at 75 magnifications 
and its ability to withstand an anneal in hydrogen at- 
mosphere for 20 min, at 875 deg. C. and then withstand 
a bend test. The copper plus silver content shall not be 
less than 99.92 per cent. The remainder of the speci- 
fication is similar to high-conductivity electrolytic cop- 
per. Its machinability is relatively 20 per cent com- 
pared to free-cutting brass as 100 per cent. 


In making a glass-to-copper seal, which must be: 


vacuum tight, the ability of various alloys to withstand 
embrittlement at temperatures between 400 and 900 deg. 
C become important since both oxidizing and reducing 
flames are used to make a joint and anneal it. 

Some of the metal parts of electronic tubes require 
very accurate machining and the parts must maintain 
these dimensions when they are heated for silver sol- 
dering or for making glass seals. A copper containing 
0.6 per cent selenium is being used for this purpose. 
The tensile properties are the same as electrolytic cop- 
per. It has a minimum electrical conductivity of 95 per 
cent I.A.C.S. at 20 deg. C. Its machinability is 80 pet 
cent that of free-cutting brass rod as standard 100 per 
cent. Vapor density tests have been made on this alloy 
and it has been found that selenium does not appreciably 
volatilize and condense in a vacuum. . 

There will be many postwar uses for a copper with 
good machining and electrical properties. 

Another alloy which will have extended postwar 
use is chromium copper. Now it is used for welding 
electrodes and grid support rods for vacuum tubes. 

(Continued on p. 208) ’ 
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WE'VE BEEN ASKED 
THIS ABOUT. MAGNESIUM: 


Can magnesium 
be riveted? 


Riveting is a highly satisfactory method of joining Dow- 
metal Magnesium Alloy fabricated forms. In those fields of 
manufacture where the weight-saving and fine strength 
characteristics of a metal are important, Dowmetal offers 
a number of exceptional qualities to supplement the fact 
that it is the lightest of all structural metals. 


Dowmetal is readily suited to hot or cold riveting by standard 
methods. Anodized rivets of the proper aluminum alloy are 
generally specified. Drilling is recommended in preference 
to punching, especially in heavy sheet or extruded sections. 
Flush heads are provided by machine countersinking or by 





dimpling with the correct tool. While either the squeeze Geatteta Sica ae applied fe 
riveter or hand gun can be employed, the former is preferred aa ve _ 


in most instances. 


Dow, as the pioneer and largest producer of magnesium, has accumulated 
comprehensive technical data on the riveting of magnesium alloys, and on 
the application of the riveting technique to various types of Dowmetal fabri- 
cation. Complete facilities are maintained in the Dow plants for the actual 
production of riveted assemblies, in quantity as well as in small or experi- 
mental lots. Dow’s experience and production capacities are readily available 
to assist you in any phase of Dowmetal riveting methods. 
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EVELOPED for grinding ex- 
ternal gears and splines for the 
aviation industry where extreme ac- 
curacy is essential, this semi-auto- 
matic spline and gear grinder (A) is 
hydraulically operated and electric- 
ally controlled. 

The machine is of the form wheel 
type, meaning the shape of the work 
to be ground is dressed on the grind- 
ing wheel. Once started and prop- 
erly adjusted, grinding proceeds, au- 
tomatically one space at a time, 
stopping at the completion of one 
revolution of the work. The wheel is 
then redressed and adjusted deeper 
into the work, and the cycles re- 
peated until exact size is obtained. 
Wheel dressing, down feed, and dia- 
mond settings are normal. Opera- 
tion of table travel and work index 
is hydraulic. Electrical controls 
play an important part in the reliable 
performance of this machine. Push 
buttons at the front of the machine 
provide easy selection of control. 

The interior of electrical control 
panel is shown in illustration (B). 
(C) indicates end view of index head 
(cover removed) showing index 
plate, hydraulic drive pinion, index 
pawl, and index deceleration finger 
and enclosed limit switches. (D) is 
a circuit drawing describing the func- 
tions of the machine as controlled by 
the push-button panel. 
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AUTOMATIC HYDRAULIC 





The down feed movement is indi- 
cated by an easily visible dial gradu- 
ated in 1/10,000 readings. The 
spindle is of the ball bearing type, 
10,000 maximum rpm., and drive is 
by a cushioned, balanced 3600 rpm. 
motor with change pulleys for flat 
fabric or composition belts. The 
hydraulic tank and control equip- 
ment is completely enclosed in the 
bed but is easily accessible. Coolant 
is handled by a standard conventional 
motorized pump unit with floor tank 
and filter. All electrical equipment is 


ELECTRO GRINDER 


furnished. 220/440 volt, three 
phase, 50 or 60 cycle with unfuzed 
disconnect switch in the panel at the 
rear of the machine. 

The grinding wheel spindle is the 
ball bearing type of heavy construc- 
tion. Drive is by flat belt from a 
rubber mounted balanced motor. 
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... but fortunately for you and many manufacturers 
in urgent need of such motors, we have managed 
(even in the face of tremendously increased de- 


mands) to maintain a reliable production and delivery schedule on certain types of 
Pilot Shaded-Pole Motors. 


So, if you are in need of Shaded-Pole Motors, write us today telling us about your 
requirements and we will help you to the best of our ability. You can count on that! 


F. A. SMITH MFG. CO., INC. 


301 DAVIS STREET, ROCHESTER 5, N.Y. 
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J. GORDON LIPPINCOTT, Industrial Designer— 

“All this talk about immediate postwar production 
of home appliances being limited to 1942 models simply 
isn’t true. If Germany folds up by November, electric 
irons, toasters and similar small appliances and house- 
wares will be available in generous quantities by Feb- 
ruary and March. Larger appliances such as washing 
machines, refrigerators, vacuum cleaners, lawn mowers 
and sewing machines will be available in limited quanti- 
ties by April and May, and in appreciable quantity by 
the fall of the year. 

“Many of these home appliances will be brand new 
‘1945’ designs. Our clients have new and greatly im- 
proved postwar products, entirely retooled and ready 
for mass production as soon as the go ahead is given. 
As soon as any new and improved 1945 products are 
on the market it will break competition wide open. 

“The consumer knows that the war has made all 1942 
products obsolete. The recent emphasis on the return 
of 1942 models grows out of the wave of consumer op- 
timism provoked by a flood of postwar advertisements 
illustrating dream automobiles, homes and appliances. 
Both Government and industry wanted to stop that 
trend. The Government was interested in production 
and did not want the consumer mind to wander from 
that focal point. Industry would prefer to put the 1942 
product back on the market as soon as the war is over 
because it is easier to do so. 

“On the other hand, there are the thousands of smaller 
concerns that mushroomed overnight from garages or 
machine shops to full-fledged war plants. They will be 
entering the consumer field, and -these new companies in 
particular will come out immediately with 1945 prod- 
ucts. The old line companies will have to follow suit or 
else be put out of business.” 


L. R. BOULWARE, Operations Vice Chairman, 
WPB, in a recent address— 

“Many plants which worked a single daily shift be- 
fore the war will have to work two or three in the re- 
conversion period to meet the piled-up demands for 
peacetime products. This should aid materially in pro- 
viding jobs for the released war workers for some time. 
Business men must be ready to take advantage of Gov- 
ernment plans for reconversion. Make use of two of 
WPB Chief Donald Nelson’s four reconversion orders 
now in force—those permitting the making of models 
of future products and the tooling up for peacetime 
production operations. 

“The nation must absorb an output of peacetime 
goods two-thirds to three-fourths above the 1935-39 
average if all the people who want employment are to 
have it after the war. Private enterprise has obviously 
never been so challenged as it is in connection with its 
part in this job. A lot of people are good and ‘scared 
about the consequences of reconversion. ‘There cer- 
tainly are no grounds for doubting our capacity to do 
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the job. Our only concern should be that we surely 
devote the same ingenuity, the same energy, the same 
unity of purpose to the winning of the peace as we will 
have devoted to the winning of the war. 

“Private enterprise should raise its sights and take in 
stride this new problem of creating as fast as necessary 
the goods and services and jobs our newly expanded 
economy requires.” 


ROYCE G. MARTIN, President, Electric Auto-Lite 
Co., in a recent address— 

“Plastics have more than proved themselves in this 
war. In hundreds of cases they have stepped in as 
substitutes and have emerged a better product than the 
original. A great deal of this was possible because metal 
and rubber were doing jobs before the war that were 
forced upon them. They were doing the jobs because 
they had no alternative . . . and they were doing a 
good job. Now, however, plastics are available and 
ready to continue their advance in the automotive, build- 
ing and other fields. 

“Plastics cover an extremely broad field. For example 
plywood airplanes are possible because of plastics. Glass 
manufacturers have entered the plastics field, and 
various rubber companies are now vigorously experi- 
menting. So you see, when I use the word plastics, I use 
it advisedly. We know we have one of the greatest 
utilitarian as well as ornamental products in the world. 
We don’t know exactly how far plastics will go when 
Peace is won. We have great hopes, but again we do 
not want the world to expect too much.” ' 


JAMES H. CARMINE, Vice President in charge of 
merchandising, Philco Corp.— 

“Probably never before has the product of a great 
new industry been so completely planned and so highly 
developed before it was offered to the public as has 
television. Through long years of research and develop- 
ment, the television art has been so perfected that the 
product itself and the service it renders will be ready 
for the public in a highly-developed state as soon as the 
war is over. 

“The best evidence that the public thinks well of tele- 
vision is the universal response that comes from those 
who have a chance to see it. As soon as television re- 
ceivers can be made and sold, the public will eagerly 
buy them in tremendous quantities. A recent consumer 
survey revealed that 86 per cent of the people would 
like to have a television receiver in their homes. Few, 


~ if any, postwar wants are more general. Because it is a 


highly technical scientific instrument, a television re- 
ceiver to operate properly must be installed by skilled 
personnel and serviced by those who are especially 
trained in this work. 

“Here again television will start off with a great ad- 
vantage over automobiles, radios and all our modern 
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The Lee Strobo-Speed lamp stops action of rapid movement. 
with a flash of about one thirty-thousandth of a second. One 
flash exceeds in light intensity the illumination of 2,000 kilo- 
watts of ordinary tungsten lamps. Operates on 115 volts, 
60 cycles, A.C. 


THERE’S A JOB FOR 


Relays sy GUARDIAN 


In the Lee Strobo-Speed lamp a rectifier tube is employed to build up a high 
charge on a bank of condensers: These are discharged through the flash 
lamps when the Guardian Series 15 relay is energized. This special applica- 
tion illustrates the flexibility of design incorporated into Guardian relays. The 
Guardian standard Series 15 was selected for the job and engineered to meet 
the high voltage requirements and other special conditions. 


Another Lee Strobo-Speed unit with three flash tubes operating from three 
banks of condensers also employs the Series 15 relay. In this application the 
relay is equipped with additional switches to handle three circuits instead of 
one. Contact switches in both units are specially insulated to withstand the 
high voltages. 


The Series 15 is a compact unit having a maximum switch capacity of 10 
pole, single throw with 1/2 amp. contacts; 6 pole single throw with 8 amp. 
contacts; 4 pole double throw with 12/2 amp. contacts. Coils for standard 
voltages range up to 220 volts and may be equipped with copper slug time 
delay on release or attract. 











Single Flash Tube, Single Circuit Diagram. 


Consult Guardian whenever a tube is 
used—however, Relays by Guardian 
are NOT limited to tube applications 
but are used wherever automatic con- 
trol is desired for making, breaking, 
or changing the characteristics of elec- 
trical circuits. 


For D. C.—write for Series 15 bulletin. For A. C.—write for Series 30 bulletin. 


GUARDIAN |@ ELECTRIC 


1627-K W. WALNUT STREET 


CHICAGO 12, ILLINOIS 


A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR INDUSTRY 








* household appliances in that a large body of experi- 
enced personnel, who have had the benefit of Army and 
Navy radio and high frequency training, will be ready to 
handle installation and service as soon as the war is over. 
We estimate the number of these expert servicemen, 
who can be given the latest television information very 
quickly, at 20,000. Their availability and desire to get 
into television will give a tremendous stimulus to the 
video art.” 


WILLARD H. DOW, Dow Chemical Co— 

“Business in general has been taking customers for 
granted, and the time is nearly here when customers 
cannot be taken for granted. That is going to come 
as a jolt to a lot of people and the harder the jolt, the 
better for the country. The nation and we as individuals 
must realize that we can live only as we exchange our 
products with customers and that the customers must 
have something to exchange. 

“We all exist in the dual capacity of being customers 
as well as hunting for other customers to exchange 


with. We are concerned with ‘free customers’—men 
and women who can go to the market place and buy 
or not buy exactly as they wish. The market basket 
of the great automobile company does not differ from 
the market basket of the housewife except that the one 
contains millions of dollars’ worth of material and the 
other only a few dollars’ worth. If the automobile pur- 
chasing agent can buy only on allocations and at set 
prices and if the housewife can buy only on ration 
coupons and at ceiling prices, neither is a free customer. 

“If government officers may dictate our lives as cus- 
tomers, they will be compelled to dictate our lives as 
producers—which means that we shall work where and 
when and at whatever wages the bureaucrat wills. The 
power to raise prices and wages is also the power to 
lower them.” 


H. A. CROSSLAND, Manager of Sales, Receiver 
Div., General Electric Co.— 


“More than 5 million FM, or staticless, home radio 
receivers, some of which may retail at $60, will be on 








HIGH SPEED SORTING TABLE 





TL..;LECTRONIC ways speed up sorting and inspec- 

tion steps on tiny contact assemblies, in this table. 
It is a product of the General Electric Co. Shown in 
illustration (A) are the small assemblies being fed into 
the “contact head” slide, with one assembly halfway 
down slide. Chutes for large and correct size assem- 
blies are shdwn at lower left. 

The assemblies are routed into three different chan- 
nels depending on whether they are too high, too low or 
within the tolerances. Previously, the contact assem- 
blies, each almost small enough to require handling 
with tweezers, were sorted and inspected by hand. Each 
assembly was checked with a needle micrometer to de- 
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termine whether it was oversize, undersize or within the 
tolerances, and then sorted accordingly for use. 

The table incorporates an electronic relay and a con- 
tact head. Each assembly is fed onto a 45 deg. slide 
which is part of the contact head. About halfway down 
the slide, the assembly comes to a contact point located 
at a preset height. If the assembly touches the point, 
it is oversize and the contact made closes the grid circuit 
of the electronic relay’s electronic tube, which in turn 
energizes an electromagnetic relay, another part of the 
electronic relay. A solenoid is next energized, sending 
the assembly down a chute for oversize parts. 

A short distance beyond the first point a second con- 
tact point is set at standard height less tolerance. Since 
oversize assemblies have already been eliminated at the 
first contact point, parts touching the second point are 
within acceptable limits and are shot down another 
chute. Undersize assemblies do not touch either point 
and slide undisturbed to a third tray. Shown in (B) are 
the electronic relay and side view of contact head in 
close-up view of underside of table. 
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INFRA-RED 


with POWERSTAT 
_, CONTROL 


. 


PHOTO COURTESY THE LEEDS ELECTRIC & MFG. CO. 


When the push-button is pressed, this 42.8 KVA lamp bank is under finger-tip control for instantaneous adjustment 
of the 171 infra-red 250 watt lamps to the exact energy output required by each production demand. Controlling 
this installation is a type M1256L-6 wye connected, 3 phase, 440 volt input, POWERSTAT variable voltage transformer. 


If your application is smaller or larger, our engineers will recommend a POWERSTAT to — control infra-red to 
produce a better job faster... increase lamp life... reduce operating costs and eliminate the need of adjusting 
cumbersome lamp brackets. Send for Bulletins 149 ME and 163 ME 


Superior Electric Co., 268 Laurel Street, Bristol, Conn. 
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the market within 18 months after the war, with the 
total going as high as 20 million within 5 years. As soon 
as the government authorizes civilian production of radio 
equipment, from five to six months will be required by 
the industry before it can begin large scale mérchandise 
production. 

“Beginning with first production, FM will dominate 
General Electric’s product design, merchandising and 
advertising programs. Our plans call for FM receivers 
in all but the lower priced brackets. We believe that our 
first postwar line, produced under unrestricted condi- 
tions will consist of FM models to the extent of ap- 
proximately 20 per cent by units and 60 per cent by 
dollar volume. While this may appear to be low, it 
must be remembered that in normal times, judged by 
prewar standards, the small five-and-six tube sets com- 
prised between 60 and 70 per cent of all sets produced. 

“Omitting these small inexpensive sets from the pic- 
ture, -we expect our postwar line to consist of FM sets 
to the extent of 80 to 90 per cent of all remaining types. 
This does not necessarily mean that FM will be con- 
fined to the higher priced sets. We believe that it is 
possible to’: produce AM-FM receivers with excellent 
performance at the present time that would retail at $60, 
based on prewar prices. To reduce prices below this 
figuré and at the same time maintain high levels of per- 
formance which FM receivers must have is not going 
to be an easy job. We think, however, that it can and 

will be done. 

_ “The future success of FM will depend entirely upo 
high standards of performance. The Government’s pro- 
duction program on radio communication and electronic 
equipment is substantially larger this year than it was 
in 1943. This has meant that all the facilities of radio 
production have gone into the development and manu- 
facture of equipment to win the war. I cannot see any 
change in this program before 1945.” 


PAUL V. McNUTT, Federal Security Administrator, 
Washington, D. C.— 

“The Social Security Board will begin tomorrow to 
pay off on its one millionth monthly insurance benefit 
in force under the Federal Old Age and Survivors’ In- 
surance Act. Not only are millions excluded from the 
benefits under the present law but many in temporary 
employment have earned and are earning credits count- 
ing toward benefits for which they can never qualify. 

“Wartime opportunities have enabled millions of 
workers to go into covered employment and earn credits, 
but after the war many of these workers will shift back 
to uncovered employment, where their old age and sur- 
vivors’ protection will decrease or may lapse. These 
workers will have paid contributions under this insur- 
ance system but may never get any benefits. 

“If we,take action now and extend old age and sur- 
vivors’ insurance to all workers, they can keep on build- 
ing rights to benefits, after the war, regardless of the 
kind of work they do then. If we take action now, many 
workers on farms and in other non-covered employ- 
ment would be able to earn benefit rights, an oppor- 
tunity which, if not granted now, might never be pos- 
sible for older workers already 65 or near that age. 
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“If we take action now, it' will ease the burden of 
postwar adjustment for many workers who lose out in 
the competition with young people for peacetime jobs. 
We will not have a just system of social security until 
all workers, no matter what their employment, are cov- 
ered by this program. That must be our next step in 
social security legislation.’ ' 


A. W. ROBERTSON, Chairman, Board of Directors, 
Westinghouse Electric & Mfg. Co.— 

“One of the most important items to receive attention 
has been the termination of war contracts, which is com- 
ing more and more to the forefront in all business en- 
gaged in war production. 

“During the past month (June 1944) the number of 
open, unsettled terminations increased from 446 to 521, 
though the booking value involved decreased from ap- 
proximately $108,000,000 to $94,000,000. In the same 
month, 286 new terminations involving almost nine mil- 
lion dollars in booking value were received.” 


COMMANDER E. F. McDONALD, JR., President 
Zenith Radio Corp.— 

“Production in each of the past seven months has 
exceeded that of the preceding month, with each suc- 
cessively the largest month in the company’s history. 
The majority of Zenith’s contracts are for aircraft equip- 
ment and at the present time, there is a very substantial 
backlog of orders, so that August is expected to set still 
another high mark. 

“The engineering work is done or nearly done on 
postwar civilian radio models. If we can get the ma- 
terials, and already commitments for them have been 
made, we can be in production in 60 days. Zenith has 
been able to do its postwar engineering work during the 
war because of the presence on its staff of many German 
and other designers who were not permitted to work on 
confidential war contracts. Production of hearing aids 
is now about a thousand a day, with two new models 
planned for the near future.” 


REPRESENTATIVE CARLSON, Member of the 
House of Representatives, Ways and Means Commit- 
tee, Washington, D. C.— 

“T contend that the entire postwar reconversion prob- 
lem revolves around the question of taxation. The na- 
tion’s tax policies must be so directed as to encourage 
employment and a prosperous condition after the war. 
The tax structure must be revised with a view to ob- 
taining a reduction and getting the maximum employ- 
ment. Private business must be given every incentive 
for expansion. If private industry isn’t given this op- 
portunity the only alternative is for the Government to 
step in with A.W.P.A. or some other alphabetical relief 
agency.” 


J. CARLTON WARD, JR., President, Fairchild 
Engine & Airplane Corp.— 

“It can be shown that literally all of the American 
air fighting equipment now in action had its origin in 
the prewar period. Therefore, it is obvious that a na- 
tion cannot have time to arm in the air when confronted | 
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These Solar Capacitors 






















-| SERVE 
7 THE 
-| SERVICES 


-- | So you can see what they look like, 


they stopped to have their pictures 
: taken, before going to war. They 

will serve with the Signal Corps, the 
n 


Navy, with Ordnance vehicles 
mn | and tanks; they will enable the 


| Marines to tell it to each other; 





they will drop with paratroopers; they will visit 

is | every climate on the earth and will climb with the 

Air Force, above climate; they will win many merits 
even though they never wear them. Principally, they 
want you to remember, they will render an assist in the 
saving of many lives,-through reliable communications, 
.- | Their story is told in pictures—including many 

~ | official color photographs of troops in action...ina 
- | 40-page book “Solar Capacitors...in the War... 
in the Peace.” Just fill out and mail the coupon. 
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with a major international crisis of the moment. 

“A five-year engine or airplane development, cut off 
after two or three years of development work, will prol- 
ably never bear fruit. For one reason, because the tech- 
nicians who are the creators of such complex mechan- 
isms will look for more secure positions in the postwar 
economy. Should there later be an effort to complete 
the development, it will be found impossible to do so. 
This will be true even assuming that there are no new 
technical developments in the interim to modify the 
original conception in such a way that it would be bet- 
ter economy to start the development anew. Thus for 
armament, radar, instruments and all the technical 
equipment of a modern airplane.” 


WALTER L. LAWRENCE, Field Engineer, RCA 
Service Co.— 

“Apart from. its technical novelty, its entertainment 
value, and its function as a means of keeping people 
better informed, television has profound postwar possi- 
bilities as an aid in maintaining and increasing the pro- 
ductivity of our economic system. It can be a sales 
medium of unparalleled effectiveness. 

“So potent a sales medium, intelligently used, with 
its consequent stimulation of the market for the output 
of our industrial system, can have a most salutary effect 
on that largest of our postwar problems—unemploy- 
ment. Paul Hoffman, chairman of the board of trustees 
of the Committee for Economic Development, has stated 


that such use of television increases the demand for 
goods and services by only 1 per cent, the effective re- 
sult will be to create, in terms of 1940 employment 
standards, 460,000 new jobs. He has suggested that 
television, within a decade after its full commercializa- 
tion, could be responsible for increasing such demand 
as much as 10 per cent, which, by the same standards, 
would mean potentially 4,600,000 new jobs.” 


KENNETH C. GIFFORD, President, Schick, Inc. — 

“When the boys came back from World War I, they 
brought back with them a preference for the wrist watch, 
collar-attached shirt, two-piece underwear, machine- 
made .cigarettes, and the then-popular safety razor. 
These desires changed the country’s style of living quite 
definitely. When GI Joe comes back from the battle- 
fronts this time, he will definitely. be an electric-shaver 
man, for he has seen its advantages under all conditions, 
especially in crowded camps where facilities for old- 
fashioned wet shaving were not enough. 

“With his electric shaver, he plugged into a handy out- 
let in his barracks and completed his shave without 
waiting, and without bother, often with as many as ten 
men using the same electric shaver daily. On the fight- 
ing front, Yankee ingenuity was not stopped by oc- 
casional lack of lighting facilities; GI Joe connected his 
shaver to one of the many power units on our mechan- 
ized armament, and whether in the cold of Alaska or the 
heat of tropical jungles, got his perfect shave that way.” 








TO STUDY HEAVY-DUTY PRODUCTS 


HAT aircraft engine manufac- 
turers, research laboratories 
and electric power companies may 
have an unusually heavy-duty type 
of oscillograph for product studies, 
Westinghouse Electric & Manufac- 
turing Company has developed this 
new model, here shown in the group 
of first four units to be produced for 
industry tests. ; 
Electrical phenomena too rapid 
for observation by any other means 
can be caught by this instrument in 
which a 50,000 volt electron beam, 
generated in a cold cathode tube, 
impinges directly upon a fixed or ro- 
tating photographic film to give a 
sharp, detailed record of electrical 
events lasting as little as a fraction 
of a millionth of a second. A photo- 
electric control for exposing the film 
carried on the rotating drum, in- 
sures that the film will be exposed 
for one revolution only, although the 
drum speed is variable within a wide 
range up to 7,000 rpm. if required. 


134 


Performance range covers such 
extremes as the spark of an ignition 





system and lightning striking a 
power company transmission line. 
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PLAN YOUR FASTENINGS IN THE PRODUCT DESIGN STAGE 
TO SAVE ASSEMBLY HEADACHES 


““Cold-forging’’ — proof #23 
leer mite 





The cold-forged part illustrated was designed early in 
the product design stage, thereby eliminating unnec- 
essary assembly problems. A saving, too, was effected 
—a saving in money—materials—motions—for the 
part was cold-forged by Scovill. 

Many Scovill customers have profited by planning 
early and choosing the fastenings—special or standard 
— that meet their exact requirements. They have called 
in a Scovill Fastenings expert to help them determine 
the best kind of fastenings to use—one of our featured 
standard fastenings, or a part specially designed to fill 
their specific need. 

Each day the practical problems of reconversion and 
postwar production draw closer—now is the time to let 
Scovill ingenuity in cold-forging and special design 
serve you. Call today for a Scovill Fastenings expert to 
help you decide on the exact modern fastening that 
will meet your specific need. 


3 Standard Fastenings for Production Efficiency 


1 Phillips Recessed Head Screws Self-Tapping Machine Screws— Washer-Screw Assemblies— 

—The modern, effective, time-sav- Eliminate separate tapping opera- Wherever the use of lock 
ing fastening device proven in tens __ tions in making fastenings to castings, washers is indicated, the time-sav- 
of thousands of assembly lines. heavy gauge sheet metal, and plastics. ing of pre-assemblies is obvious. 


SCOVILL MANUFACTURING COMPANY 


SCREW 


WATERVILLE pescuers DIVISION 


A 
WATERVILLE 48, CONN. § &¥ TEL. WaterBuRY 3-3151 





NEW YORK, Chrysler Building . DETROIT, 714 Fisher Building - CHICAGO, 1229 W. Washington Boulevard . PHILADELPHIA, 18 W. Chelten Avenue Building 
PITTSBURGH, 2882 W. Liberty Ave. - SYRACUSE, Syracuse - Kemper Insurance Bldg. - LOS ANGELES, 2627 S. Soto St. - SAN FRANCISCO, 434 Brannan St 
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Vew Materials, Equipment 


Electrical and Mechanical Parts, Finishes 





CONSTANT VOLTAGE TRANSFORMER 


Designed for chassis mounting, this small, compact unit 
in hermetically sealed case is rated at 6.3 volt, 17 va. 
output and will 
maintain that value 
within plus or 
minus 1 per cent 
regardless of line 
voltage variations 
as great as plus or 
minus 12 to 15 per 
cent. This device 
is indicative of the 
general trend now 
toward built-in au- 
tomatic voltage reg- 
ulation of filament 

~ supplies in AN 
electronic equipment and is specially valuable for the 
stabilization of E-C oscillator circuits. Electronic equip- 
ment, in which this transformer is a built-in component 
of the basic design, does not require filament volt-meters 
or manual controls. Sola Electric Co., 2525 Clybourn 
Ave., Chicago 14, Ill. 





BRIGHT ALLOY PLATING 


Anodes are composed of copper, tin and zinc. Process 
is unusual in the respect that alloy anodes of the same 
composition as the deposit have been perfected, thus 
the metal concentration of the bath can be maintained 
automatically. The deposits come from the solution 
bright and are are blue-white in color. Plating solution 
consists of ordinary chemicals and contains an organic 
addition agent having wetting properties. Anode area 
should be 85 per cent insoluble and 15 per cent soluble. 
Ball anodes are used with steel containers, and steel is 
preferable to carbon for the balance of the insoluble 
anode area. With this ratio of insoluble and soluble 
anode area, the bath remains quite stable in respect to 
the three metal. constituents. The anode efficiency 
is nearly 100 per cent and the cathode efficiency is 
around 35 per cent. Nickel, gold, silver and copper 
plus other metals can be plated over or under this alloy 
deposit. «Although the work should be given a light 
anodic cleaning to remove the film remaining due to the 
presence of the wetting agent, chromium can be applied 
directly over the alloy deposit. -Alloy-coated parts can 
be soldered more readily than tin coated parts which 
have become oxidized due to storage or exposure. It is 
possible for a thickness of 0.0002 in. to withstand a 200 
hr. salt spray test, and even after 200 hr., little or no cor- 
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rosion is formed on the surface. The alloy is relatively 
brittle in heavy coatings but is seldom used in thicknesses 
over 0.0005 in. Harder than nickel, it has a wear resis- 
tance superior to normal nickel deposits. Since it is non- — 
magnetic in an electrical field, the alloy is a desirable 
coating in the manufacture of electrical equipment. 
Facilities required are similar to those used for copper ° 
plating, and unlined steel tanks are satisfactory. For 
heating the solution to the proper temperature, steel 
coils are used. When more than 1 tank is operated © 
from a generator on a 6 volt line, a 2 volt drop rheostat 
is used. Westinghouse Electric & Mfg. Co., 306 
Fourth Ave., Box 1017, Pittsburgh 30, Pa. 


FLUORESCENT LAMP BALLASTS 


Designed so that the one ballast serves two purposes 
since the leads may be extended from the ends or bot- 
tom as the installation requires. Insulated bushings set 
at an angle protect the leads in either case. Therefore, 
the production and stockings of separate ballasts is un- 
necessary, one type with end leads and another with 
leads extended from the bottom. The two-lamp 40- 
watt size is now available. Jefferson Electric Co., Bell- 
wood, Iil. 


ELECTRICAL SERVICE SWITCH 


For heavy duty with contacts and terminals replaceable 
in case of damage by abnormal electrical conditions such 
as a short circuit. The device features a heavy duty 
gearless movement, slide rule dial, a horizontal self- 





draining and non-freezing Bourdon tube, and the entire 
gage is completely removable and replaceable in case of 
accidental damage. The switch has ample power to 
operate all contact combinations and attachments, and 
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“The high quality of their 
product, which comprises 
telephones, switchboards 


and electrical supplies, has 


placed them in the posi- 


tion of the largest manufac- 
turer of their goods in this 


section of the country.”’ 


. from 


A CENTURY OF MERIDEN 


published in 1906 





If “skill to do comes of doing,” this thirty-eight year 
old commentary explains the record of Connecticut 
Telephone and Electric in manufacturing telephones, 
switchboards, and electrical supplies for the military 


needs of this war. 


We look forward to the next thirty-eight years, 
confident that this is the dawn of the most important 
era yet, in the development of communications, and 


every other branch of electrical science. 


If our seasoned, but progressive, experience can 
be of help to you in connection with your communi- 
cations requirements or the development and manu- 
facture of electrical or electronic devices, we shall be 


glad indeed to talk with you. 


CONNECTICUT TELEPHONE 
& ELECTRIC DIVISION 


GREAT AMERICAN INDUSTRIES, INC. 
MERIDEN, CONNECTICUT 


TELEPHONIC SYSTEMS @ SIGNALLING EQUIPMENT @ ELECTRONIC 
DEVICES @ ELECTRICAL EQUIPMENT @ HOSPITAL AND SCHOOL COMe 
MUNICATIONS AND SIGNALLING SYSTEMS @ IGNITION SYSTEMS 
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~ PHILLIPS 


MILFORD 
a §bbS 
OUT «wk *« x 


that screws with the patented Phillips head are accurately 
machined and skillfully finished. 


To speed your assembly processes uniformity in machine 
screws is highly important. If your source of supply is 
MILFORD you may depend upon it that particular care is 
given to this and other important details. 





Production of machine screws, rivets and other fastening 
devices over the years has “in-built” the habit of precision 


in all MILFORD products. 


When you face a perplexing fastening operation, put 
it up to Milford specialists—no obligation, of course. 





RIVET & MACHINE CO. 


EASTERN DIVISION — CENTRAL DIVISION 


MILFORD,CONN. x ELYRIA.OHIO. 
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the unloading valve attachment may be mounted on 
either side of the apparatus for mechanical operation, 
An electric unloading attachment, which requires less 
than 10 watt operating power, can be supplied for op- 
erating an unloading valve mounted on the rear of the 


switch. Contacts, terminals, range and differential ad- 
justment are all accessible from the front and top of 
the unit for maximum convenience. Thus the gage can 
be read while adjustments are being made. The Series 
100 can be supplied with one, two or three pole double 
break construction. Advantages include the gage with 
slide rule dial easily readable for accurate adjusting 
of the switch to the control point, the combination 
which saves space on the equipment, eliminates extra 
fittings and achieves a saving in installation while con- 
tributing to the improved appearance. Manning, Max- 
well & Moore, Inc., Bridgeport 2, Conn. 


INDUSTRIAL CONTROLLERS 


Two of the new instruments are designed to control 
input of power, heat or flow of liquids or gases to any 
process equipment. 


Offered in automatic and manually 
set models, the basic ele- 
ments of the devices are a 
mercury switch mounted on 
a carriage, a rotating hori- 
zontal cylindrical cam 
driven by a small synchro- 
nous motor and a spiral on 
which the mercury switch 
carriage is mounted. The 
scale is illuminated and in 
terms of per cent of maxi- 
mum input. If the pointer 
is at 60, for example, the 
mercury switch will be in its 
“on” position 60 per cent of 
the time. Mounting may be flush or surface. The third 
offering is designed to correct variations in heat re- 
quirements of furnaces and process equipment by posi- 
tioning a valve in the fuel line. Specifiable for use with 
any control instrument having a high and low contact, 
the device is essentially a simplified valve-positioning ap- 
paratus. The manually operated controller for regu- 
lating input to electrically operated furnaces, ovens, 
heaters and kilns has been redesigned and is now offered 
in a flush-mounted case. Providing stepless, wasteless 
control of current supply, the instrument replaces the 
standard rheostat and provides improved operating effi- 
ciency by eliminating the current waste through resist- 
ors. Wheelco Instruments Co., 847 West Harrison 
St., Chicago 7, Ill. 


ELECTRON TUBES 


Designated as 1P28, this multiplier phototube is an 
ultraviolet-sensitive, high-vacuum, 9-stage unit utilizing 
electrostatic focusing. Ruggedly constructed with a 
special glass bulb which transmits radiant energy in 
the ultraviolet region down to about 2000 Ang., the 
device features small size, enormous sensitivity, free- 
dom from distortion, low noise level and extremely low 
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ARMSTRONG’S SEALING MATERIALS 


ARMSTRONG’S 





DC-118 is one of more than fifty sealing 





nd materials developed by Armstrong. For de- 

a | *criptions of these materials, see Sweet’s 

a File for Product Designers or write us for Cork Compositions © Cork-and-Synthetic Rubber Compositions 
he a copy of the free booklet, “Gaskets, Pack- Synthetic Rubber Compounds _® Cork and Rubber Compositions 


.e- ings, and Seals.” Armstrong Cork Co., Indus- Fiber Sheet Packings © Rag Fel Pepers  * | Natural Cock 


yw trial Division, 9509 Arch St., Lancaster, Pa. 
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@ Always remember, Aerovox has sup- 
plied the major portion of all motor-start- 
ing capacitors now in daily use. And the 
number is well up in the millions. 


Not only has Aerovox supplied electro- 
lytic units as initial equipment, but 
Aerovox today is supplying the outstand- 
ing line of capacitor replacements to keep 
electric refrigerators and other appliances 
running for the duration at least. That is 
a good-will asset not to be overlooked in 
your own merchandising, as well as en- 
gineering, deliberations. 


Submit Your Problem. . . 


If it deals with capacitance for any purpose, send 
it to us for engineering collaboration, spec., quota- 
tions. Latest catalog sent on request. 


AEROVoX 


INDIVIDUALLY 


TESTED 








| dark current. The 1P28 is intended for use where very 





_ low ultraviolet radiation levels are involved. The sec- 
| ond offering is a miniature, four-electrode thyratron of 


the heater-cathode type. Capable of handling an average 


| output current of 100 milliamp. in continuous op- 
| eration, the steep control characteristic of the unit is es- 


sentially independent of ambient temperature. Ex- 
tremely small preconduction currents and very low grid 
current permit the use of a high value of grid resistor 
to give high circuit sensitivity. Type 2D21 is advan- 
tageous where compactness of equipment design is an 
essential requirement. Also offered is a miniature 


| multi-unit tube containing two diodes and a high-mu- 


| triode in one envelope. 


| pact receiver units. 


| overheating due _ to 


| phase or 
start. Low voltage pro- 


| arranged for low volt- 


—s 









| reset overload relays. 


| material has extremely low water absorption—®.03 


Requiring only half the heater 
current and having lower grid-cathode and plate-cathode 
capacitances, Type 6AQ6 is designed for use as a com- 
bined detector, amplifier and automatic-volume-control 
tube. Its miniature size facilitates design of small com- 
RCA Victor Div., Radio Corp. of 
America. Harrison, N. J. 


MOTOR STARTERS 


All starters in this line have self-contained, adjustable 
overload relays with inverse time element feature which 
protects motor from 


overload, loss of one 
failure to 


tection starters have 
relays magnetically-re- 
set from remote push 
button, and _ starters 


age release have hand- 


Push button control 
circuit is protected by 





| enclosed fuses which ~~ . 


are mounted on overload relay base. Units have self- 
contained potential transformer (oil-immersed in tank 
with contactor and with high voltage fuses on primary 
side) for 220 volt control circuit operation. The trans- 
former can be omitted when a separate 220 volt source 
is available. Maximum hp. is 1500 and voltage is rated 
at 2300 with 50,000 kva. interrupting capacity. Electric 
Controller & Mfg. Co., 2700 East 79th St., Cleveland 
4, Ohio. 


PHENOLIC MOLDING COMPOUND 


Gives improved performance in high frequency elec- 


| trical insulation. Designated as No. 7934, the material 
| is mica-filled and based on a newly developed phenol 


formaldehyde resin. Advantages include low dielectric 


| constant and power factor, extremely low water and 
_ moisture absorption and relatively high heat resistance. 
_ Rigid new requirements on insulating materials are 
| necessary due to the operation of radio instruments in 


the tropics and in other areas where extreme humidities 
are encountered. Under ASTM testing procedure 
which calls for total immersion in water for 24 hr., this 
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~ te eee Con-Tac-Tor Mercury 
ae Switches are safe, silent and positive in action. They are 


STURDINESS thoroughly dependable and offer practically no resistance 


to the flow of electricity. Besides their great mechanical 
strength, Con-Tac-Tor Mercury Switches have high current 
carrying capacity and can easily switch and carry electrical 
loads as high as 45 amperes. Con-Tac-Tors have fewer parts, 
which means less cost and less maintenance. You'll find 
literally thousands of applications for Con-Tac-Tor Mercury 
Switches, which are made in a wide range of types, sizes 
and capacities. Minneapolis-Honeywell Regulator Company, 
2810 Fourth Avenue South .. . Minneapolis 8. Minnesota. 


LONG ee 
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MERCURY TO MERCURY 
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TIME IS 
PRECIOUS 


Plan 


TODAY FOR TOMORROW 


Timing is vital today — indispensable tomorrow! 


Compact, rugged and with extreme flexibility, Haydon 
timing motors lead the field. Manufactured to your 
specific voltage, fi ency, speed and torque require- 
ments, they are available with brake for instant stop— 
— and with shift device for automatic reset. 


Whatever Your Timing Prob- 
lems May Be...our timing en- 
gineers are y and willing 
to help you solve them — Just 
drop a line to our ogg 


Engineering Service Dept. 


MANUFACTURING COMPANY 
* INCORPORATED . 











> Hot alee R 


Engineered primarily for use in heaters, boilers, air-condition- 

ing apparatus and where it is necessary to immerse the 
unit in the medium to be controlled. With protective 
junction box and enclosed dial, this sensitive 
Thermoswitch adds to both efficiency and looks 
of manufactured product or process. 










With + 1/10° sen- 
sitivity and a range 
from minus 100° 
to plus 600° F. the 
Thermoswitch is 
today’s most effi- 


cient heat (and 

cold) control. 

Rated 10a. 115v. 
& 


Write for new Catalog 


The Immersion Thermoswitch 


INCORPORATED 





1@ PLEASANT ST., ASHLAND, MASSACHUSETTS 
ARS A AT RET 
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per cent. After such testing, electrical insulating prop- 
erties remain unimpaired, Heat resistance is high which 
is an important factor where leads are assembled to 
molded parts by a hot soldering iron. Monsanto Chemi- 
cal Co., St. Louis 4, Mo. 


TEMPERATURE LIMIT SWITCHES 


Feature water and vapor tight sheet metal cover, switch 
adjusting screws with locking screws instead of disks to 
lock adjustment and sim- 
plified wiring connectors 
which are made through 
a 4 in. pipe tapped hole 
in base. Main tempera- 
ture can be more easily 
locked in place with a 
screw driver instead of 
the usual wrench. There 
is a 5 lb. reduction in 
weight against previous 
water and vapor tight 
models. Model VD-2C 
can be ped for any temperatures from minus 100 to 
1800 deg. F. Burling Instrument Co., 253 Springfield 
Ave., Newark, N. J. 





| 


MULTIPOLE ROTARY SWITCH 


Consists of layers of recessed insulating disks cylin- 
drically stacked around an operating shaft, with in- 
ternal connecting rotors and external stationary con- 
tact terminals spaced at 45 degrees. 
Rotating contact makers are of twin 
metal bridges providing spring pres- 
sure on the fixed terminals. Elec- 
trical circuit is made and interrupted 
by the rotor blades within the cylin- 
der and the individual chamber 
formed by the insulating walls of the 
recessed disks. Internal rotors, can 
be furnished with either SP or DP 
blades. The switch operating mech- 
anism is composed of a rotating star 
wheel, four polished ball bearings 
and springs completely assembled in 
a phenolic housing. This assures positive action under 
the most severe operating conditions. By means of an 
external jumper or shunt connecting two or more con- 
tacts, the external stationary contact terminals can be 
connected together providing for the more intricate 
circuit control. With a maximum of eight contacts 
per section, any number, of sections is possible by pro- 
viding the proper length shaft and side securing rods. 
The switches are furnished in two types. These include 
the positive fixed positions type with limited movement. 
It can be arranged from two to eight positions, eight 
contacts per section, or can be supplied reciprocating 
on a 360 degree range. With mounting plate for either 





bulkhead or panel mounting, the unit is furnished with 


SP or DP rotors. The second type is the momentary 
contact type spring return, two positions, eight contacts 
per section and supplied with either SP or DP rotors. 
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says *Romey 


“Our stock piles are limited by wartime scarcity,” 
says Romey, “but we're still using most of the standard 
materials for insulating and covering our wire and cable 
products. 

“Our customers know that if types of insulation and 
covering are not available to meet exact specifications, 
we'll provide other materials that will do the job to their 
complete satisfaction. 


“Send us your inquiries.” 
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COMPOSITEe BONDED: HIGH 
TEMPERATURE MICA INSULATIONS 
Recommended as Replacements for 
STRATEGIC BLOCK OR SHEET MICA 

In Many Applications 


@ Composite highly integrated insulating materials comprising 
mica splittings bonded with insulating. inorganic bonding 
agents. 


® Compact, thin, flat. lightweight sheets completely resistant to 
repeated or continuous subjection to temperatures of redness. 


® Strong, hard, durable—can be cleanly die punched without 
fracturing, breaking or flaking. 


@ High dielectric strength and insulation resistance. 

® A dependable source of supply in unlimited quantities. 
@ Available in sheets in all thickness from .005” up. 

@ Also in punchings to specified dimensions. 


@ We suggest your consideration of Y-26 and Y-27 High Heat 
Mica Insulation as substitutes for Strategic Mica for your 
purpgses. 


® Your inquiries are invited and samples for test will be sent 
gladly on request. 


NEW ENGLAND MICA COMPANY 
Incorporated 
30 WOERD AVE., WALTHAM. MASSACHUSETTS 









Unless otherwise specified, these contact makers are as- 
sembled for panel mounting. Assembly and construc- 
tion are in compact form for complicated wiring con- 
| trol circuits. Ark-Les Switch Corp., 51 Water St., 
Watertown 72, Mass. 


ROTARY AIR PUMPS 


| Combining the advantages of two separate single-cylin- 
der pumps, this two-cylinder unit retains the compact 
construction of one pump. Used for air pressures up to 
| about 50 psi., and for vacuum up to about 28.7 in. mer- 








Spe eae etd 


cury the machines are smooth in operation, cool, quiet 
running and efficient in comparison with the old method. 
While one cylinder may be used for pressure, the other 
may be used for vacuum, or both may be used for pres- 
sure or vacuum. For the purpose of increasing the air 
pressure, one cylinder may pump into the other, or one 
may pump from the other to increase the vacuum as 
occasion may require. Result is cooler operating pumps 
than where single cylinders were used. Excess space 
is saved with these compact machines. Leiman Bros., 
Inc., 122 Christie St., Newark, N. J 


AUTOMATIC SELECTOR MECHANISM 


Electro-mechanical device for remote control over 180 
deg. with high amount of accuracy. Operation is by 
the turning of the remote control switch to a desired 
position thereby ener- 
gizing a corresponding 
selector unit. The con- 
tact arm closes the cir- 
cuit for one of the 
relays which will ener- 
gize the motor through 
one of its reversing 
windings. The motor 
turns the shaft which 
carries the contact 
arms and which is also 
connected to the useful 
load such as a tuning 
elernent of a radio apparatus. Rotation will continue 
until the contact arm bridges the gap between the seg- 
ments of the energized selector unit. Principal char- 
acteristics include high degree of precision, light weight, 
small size, constant operating characteristics over wide 
temperature range, sound engineering design with 
rugged construction and adaptability of the device to 
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Fabricated by Us for 
Other Manufacturers 


@ This picture shows only a few of many 
different kinds of metal tubing and stamp- 
ing assemblies—fabricated by Noblitt- 
Sparks—to go into the products of other 
manufacturers. But this may suggest some- 
thing that our company might make for 
your company—now or later—to your 
advantage as well as ours. 

Noblitt-Sparks makes and forms metal 
tubing into any shape—welds it to other 
parts stamped from metal — assembles, 
plates or paints the entire umit—ready to 
go into your product. 

With 11 plants and 25 years of expe- 
rience in manufacturing, Noblitt-Sparks 
may have exactly what you need in engi- 
neering assistance and production facili- 
ties. When you have a specific job in 
mind, write or call... 


Sarbasss Farbhn. 


Vice-President and Director of Manufacturer’s Parts Division 


NOBLITT-SPARKS INDUSTRIES, INC. - COLUMBUS, IND. 


NOBLITT-SPARKS 


INDUSTRIES 


FABRICATORS OF METAL TUBING AND STAMPING ASSEMBLIES TO MEET YOUR NEEDS 
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Paper-Insulated Coils Produced 


in Multiples... Automatically 


Round or rectangular coils are wound on the 
Universal No. 104 Winding Machine—in multiple 
form — up to 414” diameter, 5’’ length—at speeds 
up to 2500 R.P.M. As many as 14 coils can be 
wound at once. 

Paper is inserted automatically, and the lengths 
are gradually increased on successive layers so that 
the amount of overlap is uniform at all diameters. 
End-turns of each layer are maintained uniformly in 
the same plane, eliminating damage during cutting- 
apart of completed coils. 


FEATURES 


@ Steel strap-type unrolling tensions—quick set-up, 
calibration feature, automatic stop when wire 
breaks or wire spool becomes empty 

@ Sensitive automatic individual-turn counter stops 
machine at any predetermined point 

@ Supplementary arbor and special arbor-support 
facilitate transfer of wire turns at end of completed 
coil stick 

@ Adjustable traverse mechanism can be set for any 
length—no changing of cams 

Cross-wound Coils 
Bulletin 84 

Layer-wound Coils, cotton-insulated or 
non-insulated — Bulletins 96-103 


Gutter-wound Coils, for heavy duty — 

: Bulletin 98 
-\ $Spool-wound Coils, without insulation 
between layers — Bulletin 102 , 


» Paper-insulated Coils (up to 28 at once) 
» — Bulletin 105 : 


(lattice-type) — 


43-4-5a 


UST TU ete Bf 


P.O. Box 1605, Providence 1, R. lI. 


A Wide Range of Winding Machines for a Wide Range of Coils 
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existing radio receivers and transmitters, as an addition, 
or as a built-in unit. The mechanism is also equipped 
for manual operation, for which purpose a switch is 
provided in the upper left hand corner and a manual 
knob in the upper right hand corner. By turning the 
switch to the marked position, the device is made ready 
for manual operation. Self Winding Clock Co., Inc., 
205 Willoughby Ave., Brooklyn 5, N. Y. 


FASTENERS FOR COWLINGS AND PANELS 


Improvement in design and construction over the old 
laborious and fumbling operation of screwing and un- 
screwing bolts results in a new device which fastens 
or unfastens with a quick quarter-turn. When un- 
fastened, the stud is self-ejecting, so that it can be noticed 
easily. The apparatus is manufactured with three types 
of studs—flush, oval and wing head and comes in three 





sizes. 


Tapered design makes it particularly valuable 
in assembling curved sheets such as engine cowlings, 
actually forcing the assembly into proper alignment be- 
fore it can be locked. Side play is eliminated, and end 
play or spring deflection is held to a maximum of 0.008 
in, or just enough to lock the fastener. Constructed with 
a hollow inner one piece housing which is integral with 
locking lugs, the fastener is case-hardened to eliminate 
wear. Inside is a long-travel helical spring which ejects 
the fastener when unlocked. An outer housing retains 
the spring and the inner housing as a complete assem- 
bly. Locking ring permits permanent installation where 
desired. To lock, two sheets are brought together so 
the stud enters the receptacle. The stud is then de- 
pressed against the spring action and turned until it 
rides under the cam surfaces. Postwar uses will in- 
clude refrigerators, washing machines, radios, vacuum 
cleaners, etc. The device is now in use on engine cowl- 
ings, inspection panels, cover plate attachments, gun and 
radio equipment covers, engine baffle plate attachments. 
panel and frame assemblies, etc. Simlock Div., Sim- 
mons .Machine Tool Corp., 981 .Broadway, Albany 
1, N.&Y. 


> 


ALUMINUM ALLOY FOR AIRCRAFT 


Designed primarily for the construction of long range 
bombers and fighter craft. Tensile strength of 75S ex- 
‘truded shapes, such as are used in wing beams, is about 
88,000 psi. This alloy, fully heat treated, has a com- 
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When concentrated power must be built into 
a machine, the ordinary problems of motor 
application are multiplied. 

Westinghouse Types AD and ADS Universal 
Motor parts are built to satisfy this condition, 
for every conceivable application. They are 
universal, not only in the sense of operating on 
either a-c or d-c, but “universal” in that they are 
universally adaptable to any space limitation 
confronting the machinery manufacturer. 

These Westinghouse motors are also available 
as completely assembled special frame units, 
built to your specifications. 


PICK THESE MOTORS 


e Where a-c—d-c operation 
is desired MOTORS 
e Where motor parts must be 
integral with the machine 
e Where power must be con- 
centrated in small space 


UNIVERSAL—a-c of d-c 
CYCLES—0 (d-c) to 60 (a-c) 


HORSEPOWER—1/150 to 1 
e Where high torques and 


high speeds are desireable SPEEDS—3000 te 12000 rpm 
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TYPES AD AND ADS UNIVERSAL 


UNIVERSAL MOTOR COMPENSATED 
V4 H. P. 3400 8. P.M. TYPE AD 
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TORQUE IN OUNCE FEET 


A wide variety of ratings in sizes from 1/150 
to 1 hp assures dependable power to fill any 
motor need. 


ASK FOR APPLICATION HELP 


Small motors have gone to war—some on wartime 
applications of peacetime products—many others on 
specialized war applications. For condensed informa- 
tion on Westinghouse Small Motors, the Westinghouse 
Small Motor Selector (Form B-3075-A) summarizes 
the data presented in these “Torque Talks”. Write 
today for your copy of this helpful four-page aid to 
proper motor selection. Westinghouse Electric & 
Manufacturing Co., Dept. 7-N, East Pittsburgh, Pa. 

j-03207 
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Aigh Over Yapau, 
CASTINGS BY MONARCH ARE 
DOING THEIR PART IN B-29'S 


Backed by 31 years’ experience, a modern 
plant, up-to-date equipment, thoroughly ex- 
perienced personnel, and a complete metal- 
lurgical and physical laboratory includ- 
ing X-ray; Monarch meets the rigid require- 
ments of production for war and for the 
home front. 

Monarch’'s high degree of manufacturing 
craftsmanship contributes to the successful 
operation of aircraft, tanks, trucks and other 
war equipment. 

The exceptional physical properties in- 
herent in Monarch castings guarantee qual- 
ity and uniformity. : 

Monarch facilities are available to product 
engineers and appliance manufacturers. 


+x This practical treatise 
on aluminum and zinc 
casting {fs yours for 


the asking. 





MONARCH ALUMINUM 
MFG. COMPANY 


General Offices and Plant: 


9295 Detroit Ave. Cleveland 2, Ohio 
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pressive yield strength of approximately 67,000 psi. 
Composed of approximately 90 per cent aluminum, with 
magnesium and zinc as its major alloying constituents, 
small amounts of copper and other elements are also 
included. Compressive strength is twice that of com- 
mon structural steel and tensile strength is greater than 
for any aluminum alloy used. Aluminum Co. of 
America, Gulf Building, Pittsburgh, Pa. 


MULTI-OUTPUT DYNAMOTOR 


Reduces the heavy drain on storage batteries by the 
use of several electric motor-generators in mobile equip- 
ment. This dynamotor will deliver as many as three 
separate outputs simultaneously from the same unit. 





It is possible to use 6.3 volt ac. as well as “B” power 
for the receiver and also have the high voltage for the 
transmitter available at the turn of a switch—all from 
the same generator. Where space is at a premium, 
wherever a receiver and transmitter must be used in a 
car or plane or where ac. and dc. are wanted at the 
same time, this dynamotor fills the qualifications. Car- 
ter Motor Co., 1608 Milwaukee Ave., Chicago, III. 


PUSH-PULL CIRCUIT BREAKER 


Compact and light in weight, the unit will carry at least 
120 per cent of rated current continuously and trip ulti- 
mately at 138 per cent of rated current in an ambient 
temperature of 25 deg. C. Meeting usual requirements 
of shock, vibration and mo- 
tion regardless of the posi- 
tion of mounting, the 
breaker is available in rat- 
ings from 5 through 50 amp., 
with standard AN mounting 
dimensions and suitable for 
30 volt de. systems. The 
“pull” feature permits the 
desired opening of the circuit 
breaker manually, in order 
that maintenance and repairs to the circuit can be 
accomplished without deenergizing the entire power 
system. The pull to the off-position requires deliberate 
action and retains the desirable feature of being safe 
against accidental tripping when operating adjacent 
switches. Traveling outwardly approximately % in. 
upon tripping, the push-pull button exposes a three- 
colored band, part of which is luminous so that indica- 
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Photo by—Philip Gendreau 


Glass defies time. 

Fortunately—and worthy of note by designers of 
tomorrow’s products, equipment or buildings—glass 
has remarkable resistanee-to-elements that.are gen- 
erally considered active causes of deterioration. 

You can expose glass to the severest weathering 
and to all but a few chemicals, with confidence that 
it will never lose its high transparency or its smooth, 
hard, lustrous finish. 

Glass stays “‘as is” dimensionally, too. Its low 
co-efficient of expansion makes it ideal where pre- 
cision is desired. | 

Even the problem of impact has been countered to 
a large extent by the development of tempered glass. 
L-O-F Tuf-flex Glass will withstand the impact of a 
2 lb. steel ball dropped 60 inches—or a thermal 
shock of 460° F. Modern glass is tough. 


These characteristics of glass are good reasons 
why it is today performing many services never 
dreamed of a few years ago—good reasons why you 
can..count_on.glass..to_help.make.tomorrow’s prod- 
ucts, equipment and buildings better. 

There are many types of glass—many colors, 
shapes and finishes. We'd like an opportunity to 
discuss with you the practicability of any uses of 
glass that may occur ‘to you. Libbey-Owens:Ford 
Glass Company, 2694 Nicholas Bldg., Toledo 3, O. 


Destructible7 Wood— Metal — Plastics — Glass. 


No material is indestructible. However, barring un- 
seen conditions, no material will fail on a job in which 
it has been properly specified and engineered. When 
our application engineers say “Yes”, you can be 
sure about glass. 


LIBBEY: OWENS - FORD 
a Gneat ame in GLASS 
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NON-FERROUS AND 
- STAINLESS FASTENINGS 


7. you have a toothache you go to a dentist. 
When you need legal advice you goto a lawyer. 
Both men are specialists. 

By the same token . . . when you need non-ferrous 
and stainless fastenings “come to the house that 
specializes on them . . . Come to the Harper Organi- 
zation which is concerned exclusively with the manu- 
facture of bolts, nuts, screws, washers, rivets and 
specials of Brass, Copper, Naval Bronze, Silicon 
Bronze, Monel and Stainless . . . an organization not 
concerned with common steel. 

This specialization brings refinements in product 
quality and “extras” in service to customers that are 
most rare. Start these “‘extras’’ your way by writing 
on your company letterhead for a complimentary 
copy of a 4 color, 104 page catalog and reference 
book. 


THE H. M. HARPER COMPANY 
2609 Fletcher Street © Chicago 18, Illinois 


BRANCH OFFICES: New York City + Philadelphia 
Los Angeles »« Milwaukee «+ Cincinnati + Houston 


« Representatives in Principal Cities 





STAINLESS STEEL 
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tion is given under all conditions. A _ specially de- 
signed shunting switch providing non-trip-free action 
is incorporated. Spencer Thermostat Co., 34 Forest. 
Attleboro, Mass. 


PIVOT TYPE BALL BEARINGS 


In sizes ranging from 2 to 10 mm. O.D. and made of 
beryllium, stainless or chrome steel as required for use. 
Bearing races are machined from solid bar stock and 
highly finished on raceway and exterior surfaces. Each 
bearing is equipped with four balls of the same 
material as the cup and fitted with a retaining cap. Where 
high precision and long life are not required, or where 
load and speed are light, machined unhardened pivot 
may be used. Loading on the cone exceeds that on balls 
or race. Miniature Precision Bearings, Keene, N. H. 


COAXIAL PLUG AND JACK 


Eliminates soldering difficulties. Built in sliding sec- 
tions, the plugs and jacks are disassembled without diffi- 
culty and the conductors to be soldered are easily and 
quickly exposed by removing one screw and sliding 





the sections apart with the fingers. Soldering through 
a window is unnecessary. This new feature makes sol- 
dering quicker and allows a better job to be done. 
Machined’ from bar brass stock, the plugs and jacks 
have positive connection between outer and inner con- 
ductor. Inner conductor contacts are silver plated. 
Andrew Co., Chicago 19, III. 


RADIAN UNIT 


Device provides positive rotary-motion action from 
push-pull operation and is designed for use in connec- 
tion with propeller governors, carburetor air controls, 
supercharger controls and 
similar aircraft installations. 
Weighing approximately 12 
oz., the unit is compact and 
strong. It replaces the more 
cumbersome pulley - and - 
cable and rod-and-bellcrank 
assemblies and it has only 
three basic parts. These 
include a housing which 
contains the track of the 
linkage path, a lever-arm 
which carries out the angu- 
lar travel and a_ bushing 


| which transfers the angular travel to the shaft to be 


actuated. The bushing is self-aligning and corrects 
for endplay, offset or misalignment between the radian 
unit and the component it serves. Fine adjustment be- 
tween the lever-arm and the shaft it actuates is pro- 
vided by serrated teeth. Completely enclosed, with 
sealed-in lubrication, the device has satisfactorily passed 
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ATTENTION TO DETAIL ADDS UP 
TO DEPENDABLE PERFORMANCE 


POTENTIOMETERS 


TYPES. 260, 275, 261, 276, 281, 291, 292, 296 
Twenty-five years of experience in the ecision electrical in- 

‘ strument field assure quality and dependability in DeJur po- 
tentiometers. We have created a wide variety of standard 
models for practically all applications. a attention is 
= to individual specifications. — ee 


@ Winding chip ty wousd be a Wel bekaiie 
card which has been carefully sanded before 
winding. 

@ Windings are made of either Nichrome or 
Advance wire, depending upon the resistance 
of the card to be wound. 

@ The card, wrapped around a moulded 
nolic base, is held in position by heavily 
plated brass nuts and bolts. 

@ The wiper, incorporating five contacts, is 
made of plated bronze, carefully bufted where 
electrical contact is meade with the winding. 

~ @ Types 261, 276, 281, 292 and 296 incorpor-: 
ate an “edge” type wiper for closer toler- 
ances. 

@ The shaft may be either bakelite, cold rolled 
steel suitably plated, or solid brass, depend- 
ing on whether the instrument is to have a 
live or dead shaft. 

The bushing which supports the shaft is ey 
of precision machined brass. 

For ease of wiring installation, the salmaaa 
terminal lugs are carefully tinned. 

In assembly, the cards are treated by dipping 
and baking to assure adhesion of the winding 
to the card; the entire unit is assembled to 
exacting specifications. 


A DEJUR ENGINEER IS AVAILABLE FOR A DISCUSSION OF YOUR PRESENT. OR POSTWAR APPLICATIONS 


DeJurAmsco (orporation 


MANUFACTURERS OF DeJUR METERS, RHEOSTATS, P | id ana tae MPONEN 
GENERAL OFFICE: NORTHERN BLVD. AT 45th ST., LONG ISLAND CITY 1, N. Y. 
SHELTON FACTORY: Shelton, Conn. © CANADIAN SALES OFFICE: 560 King Stree? West, Toronto 
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THAN BEFORE... 
KEEP “HOARDING” 
WAR BONDS 








TIfATE DELIVERY! 
GG eR gee) ei) ee 
IO mad (0): 


Le eo 
.“PRESS-TO-TEST™ 
Tees 


Designed especially for Aircraft, this 
Approved Pilot Light is compact, 
light, and mounts in %" panel hole. 

Finger pressure on head of unit 
closes bulb-testing circuit. Turning 
the knurled head regulates the in- 

tensity of light. Send for details. 


PLUS LAMPS: To speed produc- 
tion, we can supply any Pilot Light 
assembled with G. E. or Westing- 
house Lamps. 
Write for catalogue now. 
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instructive Pamphlets 
on Permanent Magnets 


These were prepared by our chief engineer 
who has cooperated on the design of many 
of the most important war-purpose permanent 
magnets. 

If you are interested in designing magnets, 
send for copies of these instructive pamphlets. 


CINAUDAGRAPH CORPORATION 


6 Selleck Street 








Stamford, Connecticut 
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Simmonds 
New York 


tests for operation at low temperatures. 
Accessories, Inc., 30 Rockefeller Plaza, 
20, N. Y. 


WELDING TIMER AND HEAT CONTROL 


Suitable for spot welding small objects of high con- 
ductivity such as aluminum or copper. This % cycle 
timer is designed for welding such items as radio tube 
parts and sockets, pig-tail resistors to terminal lugs, 
watch and instrument parts, contact tips on electrical 





relays, etc. and the unit is precise due to the welding 
current being made to start at the same point on the 
voltage wave for every operation. The timer is fur- 
nished as a separate control for use with existing small 
bench welders and also in combination with a small 
welding transformer. Only 1 control tube is used. 
This thyratron serves the dual purpose of recti- 
fying ac. to charge a firing capacitor and also firing the 
small ignitron power tube. Heat control is accomplished 
by a phase shift method, and the adjustment dial is 
mounted on the cabinet door. Unit is rated at 230/460 
volt, 50/60 cycle. Westinghouse Electric & Mfg. Co., 
306 Fourth Ave., P. O. Box 1017, Pittsburgh 30, Pa. 


CASTING PROCESS 


Means a much greater production of finished steel parts 
per man hour. Outstanding advantage is the uniformity 





of dimensions of the castings plus the savings in steel 
and critical alloys. Using the conventional machine 
method, the yield is only about 20 to 25 per cent from 
the original steel bar or forging, but this process yields 
95 to 98 per cent from scrap stock which has been 
discarded in other machine shops. Metallurgical prop- 
erties of the finished steel castings are good, and the 
internal structure of the metal is dense, uniform, clean 
and free of defects and flaws. Because of the scientific 
control during the pattern forming, the casting phases 
and also, due to the variable speed control, the metal- 
lurgical properties are guaranteed to be the same in any 
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“No grunts and groans from the Century motor on this 
lathe in spite of deep ‘bites’ into the metal’ 


CENTURY FORM J] MOTORS 


Provide Extra Protection Against 
Falling Solids and Dripping Liquids 


he Century Form J Squirrel Cage motor is ideal for 
machine tool applications such as the lathe shown above. 


The 10 horsepower Century motor on this job furnishes 
adequate power for the deep rough cuts and the unusual 
freedom from vibration also contributes greatly to precision 
operations, when they are performed. 


In addition, this Form J Squirrel Cage motor, which has 
the upper half of the frame closed, gives protection from the 
hazards of falling solids and dripping liquids. 


Adequate ventilation to compensate for the partial inclo- 
sure, is provided by two powerful fans to force a blast of 
cooling air around the bearings and ventilating passages 
surrounding the windings. 


Get complete information on the advantages of Century 
Form J motors—and the complete Century line, from 1/6 
to 600 horsepower. The wide experience of the Century 
field engineer may prove valuable to you. He'll be pleased 
to help you with your problems, whether for today’s produc- 
r tion or your postwar plans. 


: , SZ pa 


MOTORS 


37 


CENTURY ELECTRIC COMPANY, 1806 Pine Street, St. Louis 3, Missouri 


Offices and Stock Points in Principal Cities 
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RESISTANCE WINE 


154 


, 


Produces fine resistance 
wire .0008” and larger in 
all standard and special al- 
loys for every resistance 
purpose. 


THE C.”O. JELLIFF 
MFG. CORP. 


10 Pequot Rd., 
Southport, Conn. 


ELECTRIX 


Rubber Plugs 
will be ready for deliv- 
ery about November 
Ist, for orders with 
proper priorities. 
Address orders and in- 
quiries to our selling 
agent:—UNITED 
STATES RUBBER COM- 
PANY, Wire Division, 
1230 6th Ave., New 
York 20, N. Y. 


Now producing Precision GAGES, TOOLS and MOLDS 
for manufacturers of war essenticl S. 


146 MIDDLE STREET PAWTUCKET, R. I. 











desired number of given castings. These castings can 
be heat treated and surface finished. Cuker Process Co., 
121 East 24th St., New York 10, N. Y. 


DRY ELECTROLYTIC CAPACITORS 


These fabricated plate units provide manufacturers of 
electronic equipment with the smallest electrolytic de- 
vice available for a given electrical rating. To speed 
assembly and simplify quantity production, units in all 
rated capacities have identical mounting features. Gen- 





erally top-mounted on the chassis by means of the 
patented twisted ear feature, the models are encased in 
aluminum and are hermetically sealed against corrosion 
and extremes of temperatures and humidity. Radial 
straps are available for side mounting. Range is from 
10 to 3000 mfd. with operating voltages of 10 to 450 
volt. Location of terminals has been completely stand- 
ardized and those unwanted are deleted leaving a 
blank, though sealed, hole in the cover. P. R. Mallory 
& Co., Inc., Indianapolis 6, Ind. 


GLASS-LENS INDICATING LIGHT 


For heavy duty service on 120 volt, featuring a small 
diameter mounting hole and a new type lens cap. 
Mounted in a single 7% in. diam. hole on panels of ex- 
treme thickness, the cap is of the threaded type and con- 


ae 





| tains a heavy walled glass lens, cupped in shape. The tip 





of the 120 volt lamp bulb extends well into the cup of 
the lens, making easy the servicing of the bulb without 
the use of tools and eliminating springs to assist in this 
operation. Available in red, green, blue, amber and 
white with the interior surface sand-blasted, the lens 


| design provides an insured 180 degree of visibility. 
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r Model 3V 12, haan eae, 
Write for free information or 
nachine which combines 
three major molding processes 


INJECTION MOLDING MACHINES 
een 3a ett hal (aMmeraanat ieee 
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“nati, Cleveland, Pittsb 
delphi, Buffalo,New¥« 


SULDERING IRONS 


ere widely used in industriel plents throughout 
the country. They ere to withstend the 
e required of fectory 


Ts 
SPUT SOLDERING MACHINE 


Sines Spee cree 
jancement o et leaving SOLDERING IRON TEM- 
coenster s hands free for handling of PERATURE CONTROLS 
pred prevent overheating of sol- 
dering irons between solder- 
ing operetions. irons do not 
deteriorate when used 


The idle period is the cause 
of deterioration. 


SOLDER POTS 


ruggedly constructed pots of 
varioussizesdesignedforcon- 
\ tinuous operationandsocon- 


Write for Catalog 


ELECTRIC SOLDERING IRON CO., INC. 


2844 WEST ELM STREET, DEEP RIVER, CONNECTICUT 


Lenses also come without sand-blasting in clear glass. 
The socket is of the screw candelabra base type for 
use with the T4% neon glow lamp bulb as well as with 
the S6 tungsten bulb. The unit is also available with 
socket sections for use with other type lamp bulbs. H. R 
Kirkland Co., Morristown, N. J. 


KNIFE-DISCONNECT TERMINAL 


Provides quick connection and disconnection to con- 
tacts of small switches. New switches may very easily 
be designed to incorporate the knife-disconnect principle 
as an integral part of the design since it is of similar con- 
struction to most of 

the switch parts, 

being a_ relatively 

simple stamping 

of very high 

conductivity cop- 

per, hot-electrode- 

tinned for maxi- 

mum corrosion re- 

sistance. Switches 

which have tabs 

extending from the 

contacts to which 

the external con- 

nections are sol- 

dered may be con- 

verted readily to 

quick disconnect 

switches by simply replacing the contact members with 
members embodying a knife-disconnect end instead of 
a soldering tab. Thus, the change may be made with- 
out affecting the housing or any switch parts other than 
the contact members. If emergency repair or replace- 
ment must be made where splicing terminals are not 
available on the external leads, this disconnect end 
lends itself to use as a soldering tab, as wire may 
be wound about the hook for soldering. Also a solder- 
less connection may be made by wrapping the conductor 
alternately around the tongue and under the hook, then 
squeezing the hook closed on the wires with a pair of 
pliers. Aircraft-Marine Products, Inc., 1521 North 
Fourth St., Harrisburg, Pa. 


TWO CIRCUIT TIME DELAY RELAYS 


When energized, these timers will open and close one 
or two load or control circuits, either continuously or 
permit the timer to perform only one complete cycle and 
then stop. The open- 

ing of circuit I is 

followed instantane- 

ously by the closing 

of circuit II and vice 

versa. By means of 

two separate setting 

devices, the “on” and 

“off” periods can be 

adjusted independent 

— of each other. Speci- 

fiable for the controlling of both the idle and the running 
time of a machine, the device is also used to auto- 
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These are special nuts, critical items of war production. They 
were made originally by milling from round bar stock. Pro- 


duction could not come near to meeting the demand. 


“National” developed the cold header method, upsetting the Send for copy of this, booklet 
gl 


containin brief, diagram- 


collar from a hex bar of smaller diameter. This obviates the matic stories of important sav- 
ings on bolts, nuts and special 


necessity of milling the hex from the round bar. + sgeuenat nett 


On one of these items alone, our process released 500 
milling machines and effected a saving in material of about 
one-third. A serious production bottleneck was broken. 

Have you seen our booklet “Saving Critical Man Power, 
Material, Machines”? It may suggest how you can have a 


production headache relieved. Write for it today. 
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A STRONGER FACTOR 
in TODAY’S NEW 


RRR ee) 


EXTRACTOR POSTS 


WITH WELDED ANTI-VIBRATION SIDE TERMINALS 
NOW UNDERWRITERS’ APPROVED 


Resistance to extremes of shock, vibration and 
temperatures is provided by the new Littelfuse 
Extractor Posts with electrically welded side ter- 
minals. By Littelfuse process, terminals are made 
integral with inside metal shell. Maximum con- 
ductivity is insured. Other Littelfuse improvements 
for dependability, durability, and convenience 
make these extractor posts outstanding examples 
of Littelfuse complete circuit protection. 


EXTRACTOR POST No. 341001 for 3 AG Fuses 


Tool-operated. Welded side terminals. Knob | 


and body black bakelite. Positive fuse grip. Full 
visual shock-proof inspection. 
Spring-activated cup. Specially 
designed grip prevents fuse 
from dropping out. 


Also furnished finger-operated 
(342001). 


Send for B/P and ENGINEERING DATA 
Ask for Samples 


Safeguard new equipment, or irre- 
placeable present equipment. Fuses, 
Fuse Clips, Fuse Panels, Circuit 
Breakers, Thermocouples, Fine 
Wire Products, Indicators, etc. 


LITTELFUSE - INCORPORATED 


4757 Ravenswood Avenue, Chicago 40, Illinois 
200 Ong Street, El Monte, California 








matically alternate the operation of two motors as in 4 
dual pumping installation, to control the periodic feec- 
ing of chemicals to boilers. R. W. Cramer Co., Inc. 
Centerbrook, Conn. 


FLOATING RECEPTACLE 


Allows for misalignment of as much as ¥% of an inch in 
any direction. The unit, when locked, stays locked bu 
can be readily unlocked with a screwdriver, key or coin 
Designed for safety in the air, the device is a strong, 
positive-locking fastener for quickly attaching aircraft 


cowling, inspection plates, fairing and other removable 
panels where a tight closure is required. Simple con- 
struction, unusual strength and dependability are in- 
herent characteristics, and the floating features of the 
unit make is useful.for high speed assemblies. United- 
Carr Fastener Corp., 31° Ames St., Cambridge, Mass 


IMPULSE-INITIATED TIMER 


Of rugged, shock-proof construction with easily-acces- 
sible contacts and dust-proof cover, the unit is made in 
both ac. and dc. 
types. Contact op- 
eration occurs at the 
end of a delay in- 
terval after power 
has been applied, or 
after receipt of a 
momentary impulse 
from a push-button, 
limit switch or other 
source. A built-in 
DP, DT auxiliary 
relay provides a va- 
riety of circuit ar- 
rangements common to, or isolated from the control 
circuit. Available for ac. operation on 110 volt, 60 
or 25 cycle ; 220 volt, 60 or 25 cycle or for de. operation 
at any specified voltage from 6 to 120. volt, the units are 
71.8 per cent smaller by volume than previous con 
ventional types. Typical size is 3% by 35% by 3% in 
Struthers-Dunn, Inc., 1321 Arch St., Philadelphia 7, Pa 


LACING CORD 
Used to tie together electric wire or cable in electronic 
and switchboard work in place of the waxed twine 


normally used for such operations. Capable of wit! 
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ntroduced by Irvington shortly after the turn of 
he century, the development of Seamless Bias 
tambric Tape made possible— 


in —-.- The successful use of bias tape on taping machines 


Ic. B.. the production of tight, smooth uniformly protected 
$ windings of any contour 

‘ 
n- [E-- The elimination of air pockets caused by the coning 
er effect of taping a conductor at an angle with 
or straight cut tape 


.. The saving of time and material by ending cutting 
waste. 

€r Bimprovements in manufacturing technique and 

arnish formulation have earned continuing rec 

a- Bognition of Irvington Seamless Bias Varnished 

ambric Tape as a leader in its field. Laboratory 


rvington Seamless Bias Varnished Cambric Tape 


and field pertormances repeatedly attest to its uni- 
formity, workability, stable low power factor and 
resistance to deterioration. Through studied, care- 
ful preparation of the base cloth, smooth surfaces, 
unusual flexibility and tearing strength are as- 
sured, without sacrifice of electrical properties. 
And, although offering ample elongation, Irving- 
ton Seamless Bias Varnished Cambric Tape, after 
stretching, retains 70 percent, or more, of its 
original high dielectric strength, regardless of 
thickness, finish, or color. 


For detailed technical data, write for catalog 
“Irvington Varnished Insulation” and supple- 
mentary information. Address Dept. 56. 


60 
on IRVINGTON PRODUCTS: Varnished Fabrics and Papers; Slot Insulation; Flexible Varnished Tubings and Saturated 
re Sleevings; Extruded Plastic Tubings; Harvel and Irvington Insulating Varnishes; Cardolite Resins; Fibron Plastic Tape. 


irvoington Varnish & Insulator Company 
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Irvington 11, New Jersey, U.S. A. 
Plants at Irvington, New Jersey, and Hamilton, Ontario, Canada 








SINT ara aa 
CUTS GZocz PRODUCTION & ASSEMBLY 
BUMMER Maa BAS Mattie ed 


CONTACTS + TERMINALS « CLIPS 
LUGS * PANELS « PLATES 
ETCHED DIALS AND 
DECORATED 
NAME PLATES 


E 


Typical achievements of Grammes production and decorative ingenui- 


ties—heavy gauge aluminum panel with 61 accurately positioned holes, 
certain aluminum attachments welded to the back, finished in 3 colors 
of high-baking enamel. Dials with sharply defined close tolerance 
calibrations and precision placement of holes—in different sizes and 
shapes and types of metal, finished in special plating, coloring and 
enameling processes. Terminals and Contacts available in many types 
and sizes. 

Grammes 69 years of precision fabricating skills, cleverly devised 
assembly methods and broad “know-how” can also be your complete 
manufacturing and assembling source. The facilities listed below pro- 
vide a centralized set-up for efficient and economical precision fabrica- 
tion and assembly. The all-inclusive services and facilities of Grammes 
“Packaged Metal Engineering” mean that—*in one package... one 
service... we take over ALL responsibility, acting as YOUR factor) 


from Design Research to Drop Shipments. 
ETCHING LINE ASSEMBLY 
TOOLS & DIES MACHINING WELDING 
EMBOSSING SPRAYING PLATING 
LITHOGRAPHING HARD ENAMELING 
SCREW MACHINES HEAT TREATING 


STAMPING 
DRAWING 
SPINNING 
WIRE FORMING 
ENAMELING 


DRILLING 


From idea development and product improvement to postwar manu- 
facture, Grammes Contract Service facilities are available NOW fo: 
Research, Design, and Engineering. Let us work with you, complete 
confidence assured. Send today for our booklet—‘‘Contract Service by 


Grammes’’— address Dept. 19-9, 


“MASTER CRAFTSMEN IN METAL” 


ie Tie & SONS, INC., ALLENTOWN, PA 


ESTABLISHED 1875 


NEW YORK CHICAGO DETROIT CLEVELAND 


MILWAUKEE PHILADELPHIA 


standing use in the tropics unaffected by insects or 
extreme weather conditions, this material is extremely 
elastic and will retain its elasticity indefinitely. Knots 
can be tied which will not slip, and the cord will hug 
the wires and keep them permanently bound no matter 
what the condition. Art Chrome Co. of America. 14] 
Malden St., Boston 18, Mass. 


SMALL CAPACITY ROTARY PUMPS 


Of compact design, the units operate quietly and are 
light in weight, built-in relief valve optional, furnished 
with the base and flexible coupling for direct connection 


to prime mover for “V” or flat belt drive and with spe- 
cial design brackets to meet the mounting specifications. 
The pumps are self-adjusting for wear, maintaining 
normal capacity throughout the life of the buckets which 
are easily replaced when worn out. Blackmer Pump 
Co., 1809 Century Ave., Grand Rapids 9, Mich. 


BARRIER TYPE TERMINAL STRIP 


Meets the demand for connections both above and 
below the mounting surface. A screw connection 1s 
permitted above the panel 

and a solder connection 

below, as shown in the il- 

lustration. Mounted  se- 

curely in the block, the 

“Y” terminal is held by 

the screw so that the con- | 

necting wire comes in direct contact with the terminal. 
The heavy body is made of plastic according to Navy 
Specifications 17P4 and the terminal is of brass, tin 
plated. The barriers separating the terminals are of 
sufficient height to give the desired creepage distance 
and prevent shorts from frayed wires or like weaknesses. 
Howard B. Jones Co., 2460 W. George St., Chicago 
18, Ill. 


FUNGUS RESISTANT COATING 


For overall treatment of assembled ground equipment 
such as walkie-talkie, radar, power plants, etc. Ap 
proved under Signal Corps Specification 71-2202 A, 
this new material actually exceeds government specifi- 
cations for fungus resistance by several hundred pet 
cent and is equally potent in killing higher bacterial 
forms. Offering extra fast drying, this material becomes 


ELECTRICAL MANUFACTURING 





a | WILLIAM BRAND & COMPANY 


276 Fourth Ave- New York, N. Y. 
325 West Huron Street Chicago, Ill. 


ELECTRUGAL INSWLATING MATERIALS © TORBD GIL TORING AND SATURATED SLEEVING © VARMISHED CAMERIC © PAPER AND TAPE © MICA AND MICA PRODUCTS 
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pecial kinds—difficult kinds—tight 
specifications—close precision—spe- 
cial heads or threads. 
if it is a Screw—we have, can or will 
make it. 


Cherie 


C WEWIENGLAND) 


KEENE, NEW HAMPSHIRE — 





rats UNIVERSAL 
2-PIECE INSULATOR 


For the important service in which 
these Acme Power Supply trans- 
formers are used, a breakdown 
of an insulator would be intoler- 
able. The Universal “dry process” 
insulator illustrated, has helped 
to maintain Acme's high stand- 
ards of performance. Genuine 
electrical porcelain is unaffected 
by, fumes, acids, arcing, heat or 
cold, and will not corrode, car 
bonize or oxidize. 


IS TEAMED-UP WITH 
ACME ELECTRIC PERFORMANCE 


Universal “dry process” porcelain parts are engineered to 
meet exacting electrical and mechanical specifications. 


tHE UNIVERSAL ctay prooucts co. 


1540 EAST FIRST ST. * « « SANDUSKY, OHIO 
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“tack-free’ in less than 15 min. and hardens in less tha; 
an hour. Insl-x Co., Inc., 857 Meeker Ave., Brook 
lyn, N. Y. 


SMALL CLUTCH 


Works on a revolutionary application of a basic mechan- 
ical principle permitting. the motor to accelerate instantly 
to its effective speed before the load is applied. Practical 
for use wherever electric motors aré specified because 
of its smal] size and low 

cost, the clutch provides 

a most effective safe- 

guard against damage 

from overload. Where 

the device has _ been 

used in conection with 

split phase induction 

motors, a marked in- 

crease in starting and 

running efficiency re- 

sults. The clutch picks 

up the load easily and 

smoothly, reduces start- 

ing current sharply and 

insures complete pro- 

tection to the starting 

winding. Mercury Clutch Corp., Canton 6, Ohio. 


HIGH PRESSURE ROTARY PUMP 


Capable of discharge pressures of 500 psi. Built in all 
iron and bronze fitted construction, the pump’s rated 
capacities are 50 

and 90 gal. per min. 

Standard motors 

with s€parate gear 

reduction or gear- 

head motors may be 

used. Units for en- 

gine drive are also 

available. The 

ey swinging vane prin- 
ciple is employed and casing and working parts are 
heavier to withstand the higher pressure. Several of 
the units have been furnished for pumping oils of various 
types and are designed for handling similar liquids hav- 


| ing lubricating properties. .Blackmer Pump Co., 180° 


Century Ave. S. W., Grand Rapids 9, Mich. 


PLASTIC FOAM 


Lighter than rock wool, glass or cork and lower ir. heat 


| conductivity than any of the three. The material 1s 


self-raising and self-curing; the mixture, which re- 
sembles molasses, begins to foam or expand within 2 to 
5 min. after the mixing stops and cures without the 


| application of heat or any other element. The mixture 
| will foam into 30 times its own size, therefore, a quart 
| can will expand sufficiently to fill a 7- to 8-gal. recep 
_ tacle in about 10 min. The little heat that is needed 1s 


self-generated by the mixture itself. General Electric 
Co., Schenectady, N. Y. 
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“798 ...799...800...Iimpossible!”’ 


This is a welding tip. 

\t every weld, it creates a minia- 
ture inferno of blazing white heat. 
lt carries heavy surges of electrical 
current, so intense that the result- 
ing heat will “melt” or fuse two 
pieces of metal together. 

In the spot welding of aluminum, 
this intense heat has often made it 
necessary to stop production and 
dress or replace the electrodes as 
frequently as every 30 welds. Now, 


however, by cooling the electrodes 
with a refrigerated liquid, it is some- 
times possible to make as many as 
800 welds before it is necessary to 
dress or replace the welding tips . . . 
another amazing application of G-E 
industrial refrigeration! 

Many, many other new and im- 
proved techniques in refrigeration 
and air conditioning are helping in- 
dustry do the “impossible” in war 
production today. They'll all be avail- 


able, and ready for any commercial or 
industrial application after Victory. 

To place your name high up on 
the preferential list for earliest avail- 
able data on finer postwar air con- 
ditioning equipment, write now to: 
General Electric Company, Air Condi- 
tioning and Commercial Refrigeration 
Divisions, Section 447, Bloomfield, 
New Jersey. 


PPPS 
<< BUY WAR BONDS <7 


Tudustiial Refrigeration by 
GENERAL @ ELECTRIC 


Hear the General Electric Radio Programs: The ““G-E ALL-GIRL ORCHESTRA,” Sundays, 10 p.m.,EWT,NBC. . .““THE WORLD TODAY” News, Every Weekday, 6:459.m.,EWT,CBS 
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7 a PES, forms, sizes and related variations for those elec- 
tric motors which the engineer-designer may specify for 

integration within his product. Revised frequently this two- 

way table covers the offerings of ELECTRICAL MANUFAC- 


TURING advertisers. To use, merely select the basic charac- 


What Th ey Will D ° ter of the performance desired with due regard for the energy 


Who Makes Them 


supply as indicated by the A, B, C, D, and E key letters. 


(Continued on p. 166) 


A—SINGLE PHASE 
B—POLY PHASE 
C—DIRECT CURRENT 
D—UNIVERSAL 
E—TORQUE 


Barber-Colman Co. 
Bodine Electric Co. 
Electric Mfg. Co 


|> 


Synchronous 
Varying 
Adjustable 
Two 

Multi 

High 
Reversing 


Split-phase 
Resistance-start 
Reactor-start 
apacitor-start 
Capacitor 





epulsion 
Compensated repulsion 
Repulsion-start reduction 

ion induction 
irrel Cage 

ound rotor 
Shaded pole 
igh cyc 
Normal torque, 

normal starting current 


ormal torque, 
lows ing current 


on 
© 








igh torque, 
low starting current 
slip 
ww starting torque, 
normal starting current 
starting torque, 
etarting current 
10-220 











OPERATING 
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Successful molding of intricate war parts 
today . . . points to solutions for — 


YOUR TOUGH MOLDING 


JOBS apse 


LASTIC MOLDING jobs that 

most everyone would have 
called ‘‘too tough”’ to be practi- 
cal before the war, are being 
handled successfully at Imperial 
Molded today. 


These jobs—being performed 
for our armed forces—cannot be 
discussed in detail. Parts in- 
volved are performing vital serv- 
ices for United Nations’ men on 
every front — where successful 
operation of equipment frequent- 
ly is a life and death matter. 


It can be reported, however, 
that some of these jobs really 
constitute new advances in com- 
pression molding technique from 
such angles as handling of inserts, 
molding of threads and holding 
close accuracy on a commercial 
basis . . . advances which will 
materially aid in solving your 
tough molding jobs after the war! 


While today the facilities of 
Imperial Molded are being de- 
voted ‘‘all out’’ to war jobs, 


















tomorrow the new advances in 
molding technique will be avail- 
able for your products. 


Our technical service is at your 
disposal on plastic molding prob- 
lems. May we plastic-plan with 
you for tomorrow? 


IMPERIAL MOLDED PRODUCTS CORP., 2921 W. Harrison St., Chicago 12, Illinois 










This plastic part 
presented an un- 
usual problem in 
split mold de- 
sign involving 
close tolerances 
and metal in- 
serts. 


Ask for 
Bulletin K-200 
on Imperial 
Custom Plastic 
Molding 
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M OT O RS What They Will Do 


Who Makes Them 


(Continued from p. 164) (Continued on p. 168) 


A—SINGLE PHASE 
B—POLYPHASE 
C—DIRECT CURRENT 
D—UNIVERSAL 
E—TORQUE 


Motors Co. 


Holtzer Cabot Electric 
Co. 


Electric Specialty Co. 
Fairbanks, Morse & Co. 
General Industries Co. 
Haydon Mfg. Co. 
Howell Electric 

Ohio Electric Mfg. Co. 
John Oster Mfg. Co 


| Heinze Electric Co. 
Janette Mfg. Co. 
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John Oster Mfg. Co. 































Why MICRO SWITCH 


Provides a Long Snap-Action Life 
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Micro Switch Operating Principle 


The operating principle of the Micro Switch as illustrated here is simple 
and fundamentally correct. The long member of the one-piece spring 
“C" is supported as a cantilever at M". The two shorter compression 
members of the spring rest in specially shaped (patented) V's. When 
the plunger “E" deforms the long tension member, the cantilever force 
overcomes the vertical force supplied by the compression members and 
the free end of the spring “A” snaps the contact from one stop to the 
other with lightning-fast speed. Snap action in the reverse direction 
occurs when the deformation of the tension members of the spring by 
plunger “E” is removed. ~ 


















This one-piece beryllium copper spring is 
heat treated to provide the high fatigue 
resistance necessary to insure a minimum 
of 5,000,000 trouble-free mechanical 


operations, at full overtravel. 







The rivet type contact is of superfine 
silver 99.95% pure. 






The operating plunger is a highly polished, hard, 
stainless steel pin molded into an accurate Bake- 
lite head. This head is so shaped that it connot 
rotate, hence bears on the switch spring at the 
same point through millions of operations. 













housings are available. 
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The basic Micro Switch is a thumb-size, 
feather-light, plastic enclosed, precision, 
snap-action switch, Underwriters’ listed 
and rated at 1200 V. A., at 125 to 460 
volts a-c. Capacity on d-c depends on used with a spray gun to cut off the 
load characteristics. Accurate repeat automatically when the gun is hung up. 
performance is experienced over mil- 
lions of operations. Wide variety of 
basic switches and actuators meets re- 
quirements varying from high vibration 
resistance to sensitivity of operating 
force and motion as low as 2/1000 
ounce-inches. Many types of metal 


Micro Switch provides lightning-fast, snap-action 
control of electric circuits with reliable and positive 
operation accurately repeated over millions of cycles. 


This performance is made possible by use of the 
unique, field tested, and proven operating principles 
of the Micro Switch. The snap motion of the Micro 
Switch contact is in the same direction as that of the 
operating plunger. There are no reverse bends in the 
Micro Switch spring, and there is no life-limiting 
“oil can’’ action. 


The experience of design engineers with millions of 
Micro Switches in a great variety of applications has 
shown performance ability and operating character- 
istics never before found in snap-action switches. 


Its small size, its high electrical rating, its ability to 
operate satisfactorily for millions of operations on 
minute movement and force differentials, its avail- 
ability in various types of housings and a wide range 
of actuators . . . have made Micro Switch the choice 
of design engineers for precise operation of many 
types of plant equipment. 


Micro Switch Handbook-Catalog No. 60 will give you 
complete details as to electrical characteristics, con- 
struction, applications and dimensions. If you hap- 
pen to be specializing in aircraft equipment, also 
send for Handbook-Catalog No. 70. 


HUNDREDS OF SPOTS FOR MICRO SWITCHES 





An explosion-proof Micro Switch is 


Micro Switches are used as safety 
switches on high tension cabinet 
doors. A normally open switch breaks 
circuit as door is opened. 


ventilating system of the spray booth 






© 1944 Two Micro Switches with spring type 
plungers are used to insure correct 
position of material in jigs and fixtures 


UNLIMITED 


“Uses Unlimited"—oa dramatic talking motion picture of Micro 
Switches, in color, is available to industrial groups, training classes, 
schools and colleges, through Y.M.C.A. Motion Picture Bureau, New 
York, Chicago, San Francisco, Size: 16 mm, Length: 40 minutes. 
Write us for details. 


A star has been added to 
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MOTOR S What They Will Do 


Who Makes Them 


(Continued from p. 166) 


A—SINGLE PHASE 
B—POLYPHASE 
D—UNIVERSAL 
E—TORQUE 
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Packard Elec. Div. 
General Motors Corp. 
Peerless Electric Co. 
A. G. Redmond Co. 
Reliance Electric & 
Robbins & Myers, Inc 
Signal Electric Mfg. 
F. A. Smith Mfg. Co. 
Speedway Mfg. Co. 
Star Electric Motor Co. 
Valley Electric Corp. 
Victor Electric 
Products, Inc. 
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Wes 


| Miniature <1/50 
=) Fract. 1/50-1 
2 Integral, 1-7% 
Large >7% 


Constant 
5 ynchronous 


> 
© 
o 


>> 
2|2| 


| 





Two 

Multi 

High 
Reversing 
Split-phase 
Resistance-start 


Varying 
a Adjustable 
a 
9) 





Compensated repulsion 
Repulsion-start induction 
Repulsion induction 


Normal torque, 
8 normal starting current 
oF Normal torque, 
= low starting current 
ES High torque, 
F low starting current 
eb High slip 
& | Low starting torque, 
nor mal starting current A 


| 


Low starting torque, 
eaineceret_|_ A 

iw voltage <110-220 Tee” 
Open 


ABC 











ELECTRICAL MANUFACT 





TER ee 


eS ane 


How Induction Heating Corporation Puts Electronic Heat on the Production Line 


H EAT-TREATING steel in an oven is 
slow; in a flame, destructive; but 
put that steel in a high-frequency elec- 
tric field, and it can soar to red heat in 
a matter of seconds. 


This type of heating—called “‘elec- 
tronic” heating when the high-frequency 
power is generated by electron tubes — 
has wide application in industry. 


In one form (induction heating) it 
heats metals for hardening, annealing, 
brazing and soldering operations. It is 
also used to heat metals sealed within 
glass. In another form (dielectric heat- 
ing) it heats wood, paper, glass, ceramics, 
plastics, foods and chemicals (such as 
penicillin solution). 


Electronic heating can be slow or 
swift. Heat can be localized, or uni- 
formly distributed. Ovens are elimi- 
nated, hence waste heat and time lag 
required to heat the oven disappear. 


No flame is involved; surface scale is 
seldom a problem. Operators work in 
greater comfort. Heating can be auto- 
matically time-controlled to reduce 
human errors. 


Induction Heating Corporation, 389 
Lafayette Street, New York City —a 
leading manufacturer of electronic heat- 
ing equipment — devised the system 
illustrated above — wherein a series 
of steel slugs is fed through a high- 
frequency coil. Each slug is % by % 
inches diameter — takes just 78 seconds 
to travel through the coil and to come 


e@ 


up toa uniform temperature of 2200°F! 
Every six seconds a slug comes through 
— ready for the forging operation which 
follows. The ““Thermonic” unit shown 
above, built by Induction Heating 
Corporation for this application, uses 
RCA power oscillator tubes (type 892) 


to supply high-frequency power. 


Remember ...the Magic Brain of all 
electronic equipment is a Tube...and 
the fountain-head of modern Tube devel- 
opment is RCA! Rapio CoRPORATION OF 
America, Tube & Equipment Depart- 
ment, Room 657, Camden, New Jersey. 


BUY MORE BONDS... AND KEEP 'EM 


RADIO CORPORATION 


OF AMERICA 





RCA VICTOR DIVISION - CAMDEN, N. J. 
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Preven. 


MELTING POT 


For melting solder, lead, tin, babbitt and type metal. 


Eliminates fumes, fire hazard and uncomfortable working 
conditions. 


Cannot overheat — reduces dross. 
Many sizes —capacities from 6 Ibs. to 920 lbs. 
Ratings 250 watts to 9 kw. 


Smaller sizes have manual control, single or three-heat 


switch. Large pots supplied with thermostatic control. 


Small pots equipped with handles; larger pots have lift- 
ing lugs. 


No obstruction in crucible—heating units are clamped to 
bottom or bottom and outer side (see photograph). 


Pot supplied complete with insulating jacket and flexible 
conduit or terminal box. 


CHROMALOX 
MELTING POT 


for 
tin, lead 
babbitt, solder 
type metal 


Chromalox electric heating units are made in types 
for all industrial heating needs. Their application is 
covered generally in the Chromalox Catalog. A copy 
of this informative catalog sent you on request. 


EDWIN L. WIEGAND COMPANY 


7530 Thomas Bivd., PITTSBURGH 8, PA. 
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FOR CUSTOMER WANTS 


(Continued from p. 93) 
a new type of light was installed, and it was once again 
apparent that absolute standards which ignore the 
human equation with its psychological, emotional and 
individual variables, are not enough. — 

The home affords an even more interesting problem 
and opportunity to the illuminating industries, because 
home lighting is the one potentially flexible factor that 
could be controlled by the consumer for better and more 
charming living. Fundamentally, every home owner 
needs light for work or general visibility ; localized light- 
ing chiefly for reading or working, and decorative light- 
ing for beauty. However, even the requirements inher- 
ent in these three needs may differ widely for various 
members of a single household. The failure of lighting 
to meet these requirements has well-known emotional 
and psychological effects. 

We might and should ask what the consumer wants 
in home lighting. He wants lighting effects that are 
attractive and set his environment off to advantage. He 
wants fixtures that are an asset and not a problem. 
These very simple and minor wants immediately demon- 
strate that the present home lighting does not meet 
them by its emphasis on visibility, See-Ability and 
brightness. It rather seems to presuppose a ‘much 
greater intellectual curiosity and consequent time spent 
by inveterate readers or students, than is actually the 
case for the average American. 


FOR MORE SPECIFIC USES 


HE fact is, that we have become so accustomed to 

thinking of better light in terms of light values alone. 
that we have often forgotten to think of it in terms 
of human needs. This is partially due to a concentration 
on wattage based on cost, instead of lighting for living. 
Economy is unquestionably important, but lighting is 
more than a form of economy and more than a mechani- 
cal aid to vision. It should not only provide utility. 
but the atmosphere for more satisfactory and gracious 
living, because it is after all primarily an important con- 
sumer service. 

I have touched before on the fact that one of the 
strongest objections to change, new design and rede- 
sign, is the capital investment required. It is always 
true that the original creation, invention, or introduc- 
tion of a new system, is expensive until it is reduced 
to terms of mass production. On the other hand, if 
there is evidence that the consumer wants and will pay 
for the change, the end profit makes the original invest- 
ment worth while. 

The fact that an analytical examination of the illumi 
nation of the average home, measured against consumer 
requirements, reveals a pathetic compromise, is borne 
out by many other products, equipment and services fo: 
individual consumer use. The parallel is not so obvious 
in industry, but exists there also. 

As a designer, my challenge is—Do we know the 
consumer or user of a lathe or a kitchen stove? Until 
we do, we cannot give him what he wants, although we 
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| Kedmond MICROMOTORS 


ENGINEERED TO YOUR PRODUCT 


ET SET for new ideas in motors of a twen- 

tieth horsepower and less. When you look 
at these Redmond Type ‘‘T’’ shaded pole 
Micromotors you’!l find features that will add 
new life to your product. 


Tailor made performance to suit your require- 
ments is an actuality with patented Flush- 
Weld rotors. 


Compact design results from the Redmond 
innovation of Air-Stream enclosed cooling 
which permits smaller size than ordinary 


Composite sketch of Redmond facilities 
with over 5 acres of floor area. 


shaded pole motors of comparable power. 
New simplicity has been attained in the Pres- 
sure-Locked rubber mountings that save time 
in maintenance and have no bolts or nuts to 
work loose. 

Correct alignment of every part after assembly 
is now a certainty by use of highly refined 
machining processes new to the small motor 
industry. 

Write us today and get all the details. Ask 
about the Type ‘‘T’’ Micromotors. 





edmond Co 
 Y, omprany a 
REDMOND 
™ OWOSSO, MICHIGAN, U.S. A. SSeaeee 
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.»»THE “MEGGER”” INSULATION TESTER 


The dependability of the “Megger” Instrument for 
measuring electrical insulation resistance is like the 
constancy of Ohm’s Law, on which principle it actually 
operates. This “Megger” method for testing insulation 
resistance is simple and remarkably accurate. The 


principle is-precisely the same as it was forty years 
ago and yet it meets today’s needs perfectly. 

You will find the same ruggedness and dependability 
in U.S:-made “Megger” instruments that the electrical 
industry has known for so long a time. 

Let us send you full details on various types and 

ratings. Ask for Bulletin 1685-Q. 


*Trade Mark Reg. U.S. Pat. Of. 


PRINCIPLE OF OPERATION... 


In what we term 
a cross-coil true 
ohmmeter, two 
coils are mounted 
in fixed relation 
to each other on 
the same _ pivot- 
and-jewel moving 
system in the field 
of a permanent 
magnet. “Cur- 
rent” flows in coil A and “potential” in coil B, and they are 
connected so that their respective torques oppose each other. 
Since there are no control springs, the opposing coils give a 
true ratio of E/I, and ohms (or megohms) are indicated directly 
by a pointer over a scale. The readings are independent of 
the voltage of the hand-driven d-c generator, because any 
change in the voltage affects both coils in the same proportion. 


JAMES G. BIDDLE CO. 


1211 ARCH STREET, PHILADELPHIA 7, PA. 
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may partially give him what he needs. Since giving 
a more critical consumer what he wants in a competitive 
postwar world, will be the price of successful business 
survival and maximum employment, it seems to me to 
be one of the most important issues that we face today. 


MINIATURE MOTORS 


(Continued from p. 98) 


ing characteristics of single phase squirrel cage mo- 
tors by the use of capacitors. Here the windings 
are arranged as in the conventional split phase motor, 
but a capacitor is connected in series with the starting 
winding. These motors are known as capacitor motors, 
and the starting winding is known as the capacitor 
winding. This type of power source falls into two 
main categories, those which have a centrifugal starting 
switch, and those which do not. The latter has its wind- 
ing permanently connected across the line for running 
as well as for starting. The former has its capacitor 
winding disconnected by means of the centrifugal start- 
ing switch as the speed approaches normal running 
speed. Then it continues to operate on the main 
winding only, the same as any split phase induction 
motor type. 


AS TO RESULTS 


HE capacitor motor has low starting torque, usually 

less than 100 per cent of full load running torque. 
The capacitor start motor, on the other hand, usually de- 
livers 200 to 400 per cent starting torque. The former 
is desirable where an extended accelerating period is re- 
quired. The latter would find application on positive 
displacement pumps, door openers, and other devices 
requiring high starting torque and moderate starting 
current. The capacitor motor demands a very low 
starting current. It requires the use of an oil filled 
capacitor suitable for continuous duty. Capacitor start 
motors usé electrolytic capacitors which are low in cost, 
small in size for a given capacity, and suitable only for 
intermittent use as normally encountered. Capacitor 
motors usually operate much quieter than other single 
phase squirrel cage motors (except shaded pole induc- 
tion motors). 

The polyphase induction motor is less likely to be 
misapplied than any other small motor. It has good 
efficiency, high starting torque, normal starting cur- 
rent and no centrifugal starting switch to get out of 
order. It requires no starting winding, and it can ac- 
celerate high inertia loads to full running speed without 
much danger of overheating. It has excellent reversing 
characteristics. The only other types of motors which 
offer simpler reversing switches are three-lead capacitor 
motors and split field series wound motors. Polyphase 
motors generally develop more power and starting 
torque than any other type of squirrel cage motor. They 
are quieter in operation than split phase or capacitor 
start motors. 

Next to the polyphase motor, the shaded pole induc- 
tion motor is least likely to be misapplied. Its starting 
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OU CAN say goodbye to trimming and waste when 
ow change from blue prints to Bruning Black and 
White (black line) Prints. For BW Prints can be made in 
large volume on sheets cut to the exact size of your trac- 
ings—as well as ¢ontinuously, if desired. 

If you have waited impatiently for blue prints to come 
out of the machine, you'll appreciate the additional time- 
saving advantages of Bruning Black and White Prints. 
Bruning BW Prints are produced in seconds . . . almost 
instantaneously. They need no washing, and are deliv- 
ered dry, ready for use. BW Prints, too, are far easier to 


BRUNING “75-159-B" VOLUMATIC PRINTER-DEVELOPER . 


* Semi-automatic production of prints—at high speeds. 
* Only one operator required for big volume production. 


* Current consumption less than half of the operating amperage of an arc 


lamp machine of lower production. 


BRUNING 


LOS ANGELES 


NEW YORK + CHICAGO > 


Which Print 
needs no trimming ? 


read and to check than are blue prints—much more useful 
in every way. 

In the Bruning line, there are BW printing and devel- 
oping machines for every capacity—whether you use only 
a few prints a day or hundreds. And remember, these 
compact, modern machines can be installed without 
plumbing or complicated electrical wiring—fit anywhere 
into a corner of your drafting room or office. Get all the 
facts about Bruning BW Prints—see a Bruning represen- 
tative. CHARLES BRUNING COMPANY, INC. 


2343-349 


Since 1897 


Branch Offices throughout the United States. Everything for the Engineer and Draftsman. 
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DO YOU NEED... yw.» 

CLOTEgANe 
T 


Specially designed and con- 
structed to meet all these re- 
quirements.  Spirally wound 
for greatest strength. Tube 
ends swaged, locking vulcan- 
ized fibre flanges in place. 
Entire assembly impregnated 
making perfect seal, improv- 
ing electrical characteristics. 
Weight and space saving. 
Lightest of all coil forms. Made 
to specifications any length and 
shape. 


Let us make up a sample for 
you. 


NEW MANDREL LIST: About 
750 mandrels for spirally 
wound Paper Tubes for coil 
bases. Prompt delivery on tube 
orders. Send for this new 
Mandrel List. 


Also— 
. For small transform- 
Manufacturers of Dielectric = as, reactors, AC 


Paper Tubes—round, square,  celays, solenoids, vi- 
rectangular. brators, motors, etc. 


Round Bobbins 
For solenoids, relays, 
signals, bells, buzzers, 

etc. 


Square and Rectan- 
gular Bobbins 


PRECISION PAPER TUBECO. 


2035 W. CHARLESTON ST. CHICAGO 47, ILLINOIS 
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winding is short circuited on itself and has its current 
induced in it from the main winding. The shading 
coils, as the starting windings are termed, are designed 
with heavy cross section of copper, so that they will not 
overheat and burn out. Therefore, no centrifugal start- 
ing switches are required. They are fully as reliable in 
operation as polyphase motors. 

Shaded pole motors possess two operating character- 


& HORSEPOWER 


20 40 60 80 100 120 140 
TORQUE IN.-OZ. 


8 EFFICIENCY 


a 


TORQUE IN-OZ. 


PERFORMANCE of several basic types of motors. 
Fig. 11 (above)—¥ hp. 1725 rpm. split phase induc- 
tion unit. Fig. 12 (below)—1/125 hp. shaded pole. 


| istics which seriously limit their application. They are 


low efficiency and low starting torque. Because of their 
low efficiency, they are generally manufactured only in 
miniature sizes. Because of their low starting torque, 
they are generally used on such loads as fans and timing 
devices. Two great advantages offset to some extent 
these disadvantages. They are reliability and low manu- 
facturing cost. Most shaded pole motors are not re- 
versible. They can usually be stalled on the line for 
extended periods of time without damage, because their 
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Da ease 
SPEED CONTROL 


WITH A SINGLE DIAL 


Tinius-Olsen 60,000 inch-pound torsion testing 

machine. Thy-mo-trol drive gives it testing speeds 

of 5 to 180 deg per min—a ratio of 36 to 1, Conven- 
iently located control stations enable the operator to start or 


stop the motor, or to vary its speed from 160 to 2300 rpm. 
Note that everything else required to control the motor is 
contained in a single panel (here shown with cover removed) 
y-mo-trol drive can be applied 


which illustrates how easily 
on machines. 


Y means of Thy-mo-trol drive, 

machine operators can select ex- 
actly the right speed for each job, and 
often they can do a wider variety of 
work because of the extremely wide 
speed range that is possible. Speed 
adjustment—in an infinite number of 
steps—is provided by a single po- 
tentiometer. It is so arranged that it 
adjusts armature and field voltages cor- 
rectly to obtain motor-speed ranges as 
wide as 100 to 1— or greater if required, 


What Thy-mo-trol Drive Is 

Thy-mo-trol drive consists of an elec- 
tronic panel, d-c motor, power trans- 
former, and control station. It takes a-c 
power from your supply line and, 
through its d-c motor, delivers torque 
to your load. The electronic panel 
starts, accelerates, controls the speed, 


GENERAL % 


SEPTEMBER 1944 


Made Possible by 


THY-MO-TROL DRIVE 


provides dynamic braking for stopping, 
and reverses the motor. Standard 
drives can be obtained from )% to 20 hp. 


Five OTHER Advantages 

1, Operates from a-c power 

2. Constant speed under changing 
load 

3. Smooth, fast constant-current ac- 
celeration 

4. Low maintenance 

5. Speed can be preset before starting 


How to Buy Thy-mo-trol 

Just give our-nearest G-E office com- 
plete information about your require- 
ments—nature of the load, speed range, 
horsepower, etc. Our engineers will 
select the right Thy-mo-trol drive to 
give you exactly the operating charac- 
teristics you want. General Electric 
Company, Schenectady 5, N. Y. 


OBA A AON T Ce 


General Electric, Section D668-15 
Schenectady 5, N. Y. 

Please send me a copy of Bulletin GEA- 
4025, “Adjustable Speed Electronically 
with Thy-mo-trol Drive,” which tells what 
Thy-mo-trol will do, and how it works. 





NUMBER ALL 


NUMBERING MACHINE PLATFORM 45 


For stamping figures, letters and fractions with uni- 

formity and speed into brass, aluminum, zine, un- 

hardened steel, iron, etc. This method is faster than 

stamping either with hand stamps, mono-wheel presses 
or type. The numbering 
machine is held up by a 
spring and is always in a 
raised position. The hold- 
ing arm operates on a 
hinge and can be lifted to 
facilitate changing the 
numbers. The platform is 
furnished with an adjust- 
able guide and thumb 
screw adjustment, en- 
abling operator to locate 
the plates or tags with 
precision and _ speed. 
Stamp can be taken out 
of holder for stamping 
larger objects such as 
machinery, tools, etc. 
Characters are always 
properly aligned and of 
uniform depth. 


Write for Bulletin EM-45 


NUMBERALL STAMP & TOOL CO. 
HUGUENOT PARK STATEN ISLAND 12,N. Y. 


WELD-BILT MATERIALS HANDLING EQUIPMENT — 
in standard types or custom-engineered to 
your special needs — can add valuable hours 
to production operations in your plant, by 
saving time now lost in slow handling methods. 
This is a promise fulfilled in hundreds of 
busy plants today where handling methods and 
production lines have been quickened by the 
wide experience and knowledge of WELD-BILT 
engineers. May we prove it in your plant? 
**Weld-Bile’’ Hydraulic Lift Truck. Handles heavier 


loads easier, Exclusive borizontally-mounted hydraulic 
unit. Capacities, 2500 to 10,000 Ibs. 


“Weld-Bilt” 


ra BEND a He 


233 WATER STREET WEST BEND, WISCONSIN 
7 n eats. wo-and 


Skid Tans Bar rae) 





locked or starting current is usually very little highe: 
than their normal full load current. 

Fig. 12 shows a cross sectional view of a shaded pole 
induction motor stator. Fig. 13 shows characteristic 
curves of a typical 4%; hp. shaded pole motor. The 
chart appears on this page. 

While all squirrel cage induction motors have constant 
speed characteristics, they do have a certain amount of 
slip below synchronous speed. This slip varies with 
size and type, and can be varied at will by modifications 
in rotor design. Some applications, such as timing de- 
vices, sound recorders and reproducers, recording in- 
struments, traffic control signals, etc., require motors 
without any slip. They must run at synchronous speed 
in step with the frequency of the power supply. To 


CAST IRON FRAME ~~~ —— 
DOWMETAL FRAME ———__. 


EFFICIENCY 


0 
10 15 20 25 30 35 40 
TORQUE IN.-OZ. 


Fig. 13—1/12 hp. 2200 rpm. shunt wound. 


accomplish this, many miniature motors have their squir- 
rel cage rotors designed with a salient pole structure. 
No auxiliary dc. rotor winding and no slip rings are 
required jn this type. 

This simple means of making miniature motors run at 
synchronous speed has proven very successful. The 
modified magnetic circuit, however, causes a slight pul- 
sating action often mistaken for dynamic unbalance. 
This characteristic is most prevalent in the split phase 
start type of motor. It is hardly noticeable with ca- 
pacitor, shaded pole, and polyphase types. Synchronous 
motors are less efficient than other squirrel cage motors, 
and for this reason, deliver somewhat less power for 
their size. Application considerations are similar to 
those of other squirrel cage motors. They are more 
sensitive, however, with respect to their starting char- 
acteristics. Their starting torque varies with respect to 
angular position of the rotor. Due to the fact that the 
rotor pulls into synchronism within 499 sec. on 60 
cycle supply from a speed slightly below synchronous 
speed, loads of less inertia can be handled than with 
nonsynchronous motors of equivalent size. 

After the specifier has selected the miniature motor 
best suited for operating a specific machine on alternat- 
ing current, his job usually is not yet complete. He 
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1D OF CORROSION 


THE UNUSUAL corrosion-resistance of Lumarith insulating 
film is best shown by its application to coils of extremely 
fine copper wires where the tendency to corrode increases 
rapidly as the diameter of the wire decreases. 

Even when used with wires as fine as #40 AWG, Lumarith 
gives protection due to the absence of electro-chemical de- 
composition—that built-in hazard of insulations containing 
an excess of water-soluble chemical salts. Lumarith is en- 
tirely difterent chemically from paper, cotton and regener- 
ated cellulose. 

Lumarith also provides an effective barrier to high humid- 
ity and moisture conditions, particularly important to the 
insulation of small relay coils operating at high voltages. 
Lumarith has a high softening point (146°—177°C depend- 
ing on formulation). 

Corrosion-resisting wrappers of Lumarith film and Luma- 
rith molding powders in solutions for dipping, are high in 
dielectric and physical strength, low in moisture absorption. 
Films come in a special mat finish which increases visibility 
and decreases slippage in winding operatons. 

Have you a copy of “Lumarith for the Electrical Industry’? 
It's well worth having on file. Celanese Celluloid Corpora- 

tion, a division of the Celanese Corporation 
of America, 180 Madison Avenue, New York 
16, N. Y. 
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A\ 
CENTERED” 


EYE*in 


~T opERATION 


DI-ACRO 
BENDERS 


DI-ACRO Precision Bend- 
ing is accurate to .001” for 
duplicated parts. DI- 
ACRO Benders bend an- 
gle, channel, rod, tubing, 
wire, moulding, strip 
stock, etc. Machines are 
easily adjustable for sim- 
pe: com d and reverse 
nds of varying radii. 
Send for CATALOG 


-Mreeision 
. CENTERED 


JEYE 


The DI-ACRO Bender 
makes perfectly centered 
eyes from rod or strip stock 
at high hourly uction 
rates. Both eye and center- 
ing bend are formed with 
one operation. Any size 
eye may be formed within 
capacity ‘of bender and 
ductile limits of material. 


DI-ACRO Bender No. 1 


Formi _radius 2° approx. Ca- 
pacity yy” round cold rolled steel 
bar or equivalent. Also Benders 

No. 2 and 3, with larger 





is likely to encounter some direct current installations 
The shunt wound motor is commonly used on de. for 
applications using squirrel cage motors on ac. Speed- 
torque characteristics are quite comparable to those 
of squirrel cage induction motors, except that they are 
a little steeper and the speeds run somewhat above 
equivalent synchronous speeds at no load. 

Starting torque on shunt wound motors is approxi- 
mately equivalent to that of split phase induction motors. 
It varies considerably depending on frame size and ma- 
terial, winding, air gap, and armature design. Skewing 
the armature slots has been found to increase starting 
torque 10 to 15 per cent above motors with armature 
slots parallel to the shaft. An armature with an odd 
number of slots produces more starting torque than one 
with an even number of slots. 

Where extra starting torque is required, comparable 
to that of polyphase or capacitor start motors, a com- 
pound winding is used. The starting torque can be 
varied to suit by varying the proportion between the 
shunt and series ampere turns in the field. More series 
turns in the field will result in higher starting torque, 
but it will also result in a steeper speed-torque curve. 
Most small compound wound motors have a speed- 


‘*DIE-LESS” DUPLICATING show- 

ing many kinds of ‘“Die-less” du 
cating produced with DI-ACRO 
Bendene' Brakes and Shears. 


torque characteristic about midway between those of 
the shunt and series wound motors. 


ACCESSORY MOTORS, TOO 


IRCRAFT accessory motors are usually of the se- 
Teeeuan Tien ries or shunt wound types. The characteristics, 
| however, vary somewhat from those of other series and 
shunt wound motors. This is especially true of the shunt 
wound motors. The speed-torque curves are steeper 
for the aircraft accessory motors, and their starting 
torque is lower. This is brought about by the fact 
that they are called upon to produce more output per 
given weight than ordinary motors. In many cases, the 
power output is doubled per unit weight. 

The amount of iron in the magnetic circuit of aircraft 
accessory motors is kept low, hence is worked harder, 
resulting in high operating temperatures. Glass insula- 
tion is commonly resorted to so that dielectric deteriora- 
tion will not result. In addition to high flux density due 
to reduction in core iron, the housings of these motors 
are made of nonmagnetic materials to reduce weight. 
Magnesium and aluminum are commonly used. The 
flux which passes through the magnetic frame of other 
motors must pass through the field core of aircraft ac- 
cessory motors, further saturating this limited amount 
of iron. | 

The result is a much weaker field. A weak field im- 
pairs speed regulation and starting torque, and results 
in more rapid brush wear. Fig. 15 shows operating 
characteristics of a motor when housed in a gray iron 
frame, and in a magnesium frame. Note that the speed 
is about 700 rpm. higher when the magnesium frame 
is used. 





e 
Products of “MERIT” are passing the test 
MERIT has established its ability to pro- 
duce in quantity and deliver promptly— 
Transformers ¢ Coils * Reactors © Electrical Wind- 
ings of All Types for Radio, Radar and Electronic 
Applications 


Today these dependable MERIT precision 
parts are secret weapons; tomorrow when 
they can be shown in detail as MERIT stand- 
ard products you will want them in solving 
the problems of a new electronic era. 


Miniature motors can be chosen and applied so that 
Illustrated: High Voltage Transformers 
A-2123 (small) and A-2124. Designed for =_ 


| they will function well on a given installation, yet not 

Sap , enalen:, Seay ae: aes | give assurance of continued successful operation, or that 
similar motors on similar machines will operate suc- 

a COIL & & TRANSFORMER CO RP. cessfully. Cognizance must be taken of the fact that al- 
311 North Desplaines St aE TES though groups of motors may be produced to the same 
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The American soldiers’ ambitions must come true. 
In making them come true, American Industry has a 
tremendously important part and responsibility. 


Enormous purchasing power must be maintained 
to make these dreams come true. We recognize in War 
Bonds not only their essentiality in providing the 
materials of war but their essentiality in contributing 
to the winning of the kind of a peace-time America 
of which every soldier dreams. 


The first thing we must do is to continue with our 
every resource that which American Industry has been 
doing with such outstanding success . . . the unceasing, 
never-ending, all-out support of War Bond Sales. 


Second, we must WORK our hardest at the job of 
putting our houses-in-order so that we can produce 
MORE GOODS...BETTER GOODS... 
GREATER VALUE IN GOODS and SECURE 
GREATER EFFICIENCY IN GETTING THEM 
INTO THE HANDS OF THE ULTIMATE 
CONSUMER. 


The miracle of American War Production is an 
actuality. The miracle of post-war American Produc- 
tion is the challenge. We are confident that American 
Industry will be ready to meet it. 


* 


This message is published in the interests of War Bond 
Sales and a prosperous post-war America of Free Enter- 
prise by Burgess-Norton Mfg. Co., the success of whose 
Engineering Staff, Metallurgical and Research Laboratories 
are available now to the manufacturers who will require 
MANUFACTURING COMPANY piston pins, screw machine parts, heat treated and ground 
steel products, hydrogen copper brazing, non-precision ball 
40 years in GENEVA, ILLINOIS bearings and related fabricated steel products. 


ll Part is Never Made Right wntess tt is Falisfactory lo Our Customers 
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INC 


1812 


From WATERBURY 
COMPANIES, INC. 
Museum of Early 
American Plastics. 


of Merit 
When Louis Jacques Mande Daguerre of France perfected his photo- 
graphic process in 1839, he little thought that it would lead to the 
development of a great American industry. Yet, out of the need to 
protect the sensitive Daguerreotype from fading, composition cases of 


remarkable beauty were created and that was the start of Plastic 
Molding in this country. 


Waterbury Companies, Inc., then known as The Waterbury Button 
Company, in those pioneer days made buttons, mirror frames, checkers 
and dominoes of plastic material. Later on they molded quantities of 
phonograph records. Since those ~ days, newer plastics have been 
developed and their use has expanded into hundreds of industries, 


and countless applications now enter into our daily lives. 


Today, Waterbury Companies, Inc., serves American industry with a 
wide variety of plastic products, as well as with metal parts, lighting 
fixtures, buttons, toys and metal sundries. 


Manufacturers working with this versatile company enjoy the advan- 


tages and economies that come from having their metal and plastic 
parts made in one plant under one responsibility; molded together 
when required, or assembled in complete units. 


Look to this progressive company for your plastic and metal needs: 
Six complete manufacturing divisions, three laboratories, experienced 
engineers, designers and technicians are ready to serve you. 


BUY MORE WAR BONDS=—HASTEN VICTORY 


WATERBURY COMPANIES, INC. 


Formerly Waterbury Button Co., Est. 1812 
DEPT. C, WATERBURY, CONNECTICUT 





manufacturing specifications, variations of performance 
within limits must be expected because wire resistance 
varies somewhat on a given spool and bearing and 
brush friction vary even with utmost precautions in 
assembly and adjustment. 

For similar reasons, the friction present in different 
machines made to identical specifications will vary. 
There will be voltage and temperature variations. All 
these variables can combine near one limit or the other 
to cause’ considerable variation in performance. They 
must be allowed for in motor application to assure satis- 
factory performance under all conditions. Misalign- 
ment between motor shaft and driven shaft can cause 
greater load on the miniature motor than all other loads 
combined. It is thus avoided wherever possible. 


CRYSTAL CONTROL 


. 


(Continued from p. 102) 


* 
with nodal points of relatively small area at the corners 
thereof. Hence such a vibrating plate may be clamped 
at its corners without interfering with its vibrations. 

The CT-cut plate vibrates at low frequencies. It is 
cut at —38° to the Z axis. The DT-cut plate is similar 
to the CT cut but is cut at —52° to the Z axis. CT- 
and DT-cut plates vibrate in a face shear with a single 
nodal point in the center of the face. By silver plating 
and soldering a supporting (and connecting) wire at 
the nodal point, a spring tension is provided for each 
crystal which protects it from shocks, as well as elimi- 
nating changes in changes in contact resistance. 

The ET cut, at +66°, and the FT cut, at —57°, to 
the Z axis, are somewhat similar to the CT and DT 
cuts. The GT-cut plate has a substantially zero tem- 
perature coefficient of frequency over a large tempera- 
ture interval at low frequency, vibrating in face shear. 
It is cut at —51° to the Z axis and at 45° to the X axis. 
The JT-cut plate is similar to the GT-cut plate but with 
different angles. X and Y cuts, which are some of 
the earlier cuts, are used for non-critical filters. The 
X-cut plate, cut perpendicular to the X axis, has a 
longitudinal mode of vibration. The Y-cut plate, cut 
perpendicular to the Y axis, has both longitudinal and 
flexure modes of vibration. The GT-, JT-, X- and 
Y-cut plates have nodal points where rigid clamping is 
possible. 

Although the frequency spectra of some plates, as 
those ‘of the Y-cut plates, are very complicated with 
various harmonics, the third harmonic being commonly 
used, the frequency spectrum of the AT-cut plate is 
simple. The product of the frequency in kc. and the 
thickness of this plate in mm. is equal to the constant 
number 1,675. Thus the frequency is increased by 
reducing the thickness of the plate, without altering the 
above product. In a general way, this conforms to the 
elementary physical law 


1 /T 
f=-—V¥ — cps. 
2r M 


for vibrating bodies, wherein the frequency f is in- 
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ae “What'll They 
: Swe? Think of Next?’ 


MAZING how they do things these days! Only one 
thousandth of an ounce out of balance . . . yet they 
caught it in a flash. In just a few seconds, the unbalanced 
forces in this armature were Jocated and measured .:.and 
corrections clearly indicated by a DYNETRIC BALANC- 
ING MACHINE*. That’s modern electronics for you! 


“Think of the crude mechanical means we used to em- 
ploy for static and dynamic balance. And the time it took! 
Now, electrons catch any vibration due to unbalance down 
to .000025” ; : ; in all kinds of rotating parts, from half 
an ounce up to fifty tons! 


“Yes, many of the tough jobs of my day have been re- 
duced to a dial reading or the push of a button. And with a 
speed and accuracy we never thought possible. If you knew 
the old methods of determining balance, you should see 
the Dynetric Balancing Machine in action. You, too, will 
say, ‘What’ll they think of next?’ ” 


* A development of the Westinghouse Research Laboratories. 


GISHOLT MACHINE COMPANY Seeing anal 


1119 East Washington Ave. ¢« Madison 3, Wisconsin low-cost, mass praduction 
product involving hi ited 
afford to be without it. We 






Look Ahead ::: Keep Ahead:!:! With 
Gisholt Improvements in Metal Turning A 
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creased by reducing the mass M with tension T con- 
stant. The relation of frequency to plate thickness is 
also very important in other plates, thus necessitating 
very careful sawing, lapping, and finishing. 

Common usage embraces bar types vibrating on the 


TRANSFORMERS 


FOR ELECTRONIC 
APPLICATIONS 


Engineered to exactly meet the operating 
characteristics and service conditions of the 
application. Acme Electronic Transformers 
provide performance beyond the call of duty. 


FOR INDUSTRIAL POWER 
APPLICATIONS 


Acme Air Cooled power transformers 
are su — in standard ratings from 
1/10 KR A to 75 KVA, single and three 

hase with primaries up to 2400 volts. 
Write for bulletin No. 160. 


Acme also manufactures a complete 
range of sizes and types of transformers 


FOR FLUORESCENT AND 
COLD CATHODE LIGHTING 


THE ACME ELECTRIC & MFG. CO. 


CUBA, N. Y. 


Insulated “metal core supports 
cesistance winding. Element im- 
bedded in cold-setting inorganic 


cement. 
* 


Normal current rating may be 
exceeded by $0% at any setting up 
tog total rotation, witacut 
damage. 

* 


Rotor design provides smooth 
rotation and positive conduction 
at all settings. 


Exceptionally rugged, electrically 
aod mechanically. 


. 


25- and $0-watt ratings. Enclosed 
type here shown. Also in non- 
enclosed type. 


CLYDE, N. Y. 


% Hundreds of thousands of 
these Clarostat power rheostats 
are now in daily use. They are 
standard equipment in planes, 
radio, electronic, and industrial 


equipment. They are proving . 


that they can take it—and then 
some. 


Write for 


Literature 





IEZO—electric effects are developed with Rochelle B 
salt crystal pickups. A—For an electronic phono- 


gtaph cartridge. B—For a vibration recording head. 


length, or plates vibrating on the width, for frequencies 
from 15 to 400 kc.; plates vibrating on a thickness 
shear from 400 kc. to 11 me., and harmonic plates from 
11 to 30 mc. 

Current strengths of 100 ma. in high frequency 
quartz plates are generally considered as reasonable 
upper limits thereof. Such crystal oscillators commonly 
develop from 5 to 15 watt. 


TEMPERATURE AFFECTS RESULTS 


EFINED as the ratio of the change in frequency 
per deg. C to the oscillation frequency of the 
plate, temperature coefficients may be positive, zero, or 
negative. The temperature coefficient of a quartz plate 
is determined by the angle or angles of cut. Thus the 
frequency of the AT-cut plate decreases with increasing 
temperature until the turning point is reached, where- 
after the frequency increases with increasing tempera- 
ture. On the other hand, the frequency of the BT-cut 
plate increases with increasing temperature until the 
turning point is reached. Thereafter the frequency de- 
creases with increases in temperature. As stated, the 
GT-cut plate has a substantially zero temperature co- 
efficient over a wide temperature interval. 
The temperature coefficient of the AT- and BT-cut 
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CREATIVE 
ELECTRICAL 
ENGINEERING 
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AIRBORNE POWER INVERTER—D.C. 
trical system, high frequency A.C. o tf 
amperes used as power supply for e 
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KATOLIGHT A.C. GENERATORS 


Furnish Same Current as City Power Lines 


Kato Engineering products are carrying out an important job 
in the Wer Effort. 

A ering fighting force cannot amange for a power line 
hook-up. KATOLIGHT GENERATORS fumish electricity on 
the field of battle which permits equipping our fighting forces 
with the most modem electrical appliances. 


“10 K,W. Revolving Field Generator” 


Fighting forces need guns, planes, tanks, trucks, kitchens, emer- 
gency sna Is, ate an keep ecqvtnnest going, o 
t s inders, sews, sif- 

a , rene cae ed. ‘Standard Kc electricity, the 


same as you get from the power line, must be had for operating 
these devices. Katolight generators supply this elec- 
tricity. also y current for radio transmitters, beacons, 
lending field controls, etc. 


Portable 


Aveileble in ell stenderd voltages end sizes up through 

~ Se en = 
, as 

tery cherpers, high frequency motor-genesstors end converters. 


KATO ENGINEERING COMPARY 
510M. Front St. Mankato, Minn, U. S.A 


PROVIDE YOU WITH FACILITIES OF 2 MODERN 
PLANTS AND 30 YEARS EXPERIENCE FOR YOUR 
COIL NEEDS 


Submit .your specifications for 
any quantity large or small— 
any type—and let us show you 
how thoroughly satisfactory the 
product for your requirements 
can be. With prompt delivery. 
D. W. D. reputation for electro- 
magnetic windings throughout 
industry is your best insurance. 


immediate 

attention. 
Ask for 
Catalog. 


D.W. D. Laminated Solenoid 
One of many types. en 
for Solenoid "Bulletin. , 


DEAN W. DAVIS & CO., Inc. 


Precision-Made Coils for Every Electrical Purpose 
1006 FIRST STREET KENTLAND, INDIANA 


Factories in Chicago and Kentland 


| plates is +3 X 10°. The temperature coefficient of a 
| 


good radio frequency control device may be 2 X 10°, 
however. Recent improvements in high precision and 
low drift crystals have been made. Thus, 1000 kc. 
crystals have a high stability under severe conditions of 
vibration and shock with a normal tolerance of 1 part 
per million and with but 5 cycles change over a range 
of 82 deg. C. 

Very low or even sub-zero temperature coefficients 
may be obtained by coupling two modes of vibration 
which are opposite in sign. The more closely the tem- 
perature of a quartz plate may be kept constant the 
more accurately will the frequency be maintained. 
Through temperature control, as by placing a plate in 
a small thermostatically controlled electric oven or case, 
quartz plates may have equal temperatures regardless 
of the ambient temperatures of surrounding mediums, 
as previously mentioned. Thus currents in radio equip- 
ment in airplanes operating high up at sub-zero tem- 
peratures may oscillate in unison with those in ground 
equipment in heated deserts through synchronization 
of quartz plate temperatures. 


MECHANICAL EFFICIENCY PARAMOUNT 


HIS oscillating strength relates to mechanical out- 

put efficiency. It is the ability of a crystal to start 
rapidly and to accurately follow keying. In supersonic 
applications where vigorous actions are required to shake 
bacteria apart, for example, the activity of oscillations is 
of paramount importance and the temperature coeffi- 
cient is not so important. The activity may be quite 
constant from 20 to 300 deg. C. On the other hand, the 
activity may be low in plates used as tuned filters. The 
activity of a quartz plate is largely controlled by edge 
grinding. Friction between plates and electrodes is 
reduced by polishing corners. 

The mother crystal is held in a chain vise during 
orientation and certain sawing operations. The plates 
are sawn from the mother quartz with rotary diamond 
saw blades. One type of blade has a nicked rim with 
diamond dust rolled into the nicks. Another type has 
diamonds imbedded in a sintered-alloy rim during 
the sintering process. 

Saws are preferably mounted in a vertical plane above 
a rotary table upon which the quartz is cemented to 
glass plates for wafering. By rotating the quartz about 
the X axis, any one of the low temperature coefficient 
plates may be cut. 

Depending upon the rigidity of the saw blade and the 
final frequency desired, the wafers may be cut 0.04 to 
0.05 in. thick with a coolant of deodorized kerosene or 
light cil sprayed directly upon the saw blade. It is im- 
portant that the saw does not walk, or vibrate enough 
to crack a wafer. 

The X-axis direction is located by means of a simple 
stauroscope and marked on the wafer. The blanks are 
next trimmed or diced with a small diamond saw, after 
which each rough cut, generally overtrimmed, is checked 
for angles on an x-ray machine. A lapping process 
brings the thickness of the plates down to about 0.008 to 
0.002 in., according to the frequency desired. 

Several successive grades of abrasive are used in the 
lapping operation, the finest being used last to remove 
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Running true and accurately balanced by the 
manufacturer, these bobbins stay that way. 
Their barrels are made of strong, lightweight 
Mazlo Magnesium tubing; flanges, too, can be 
made of magnesium. You get continued 
smooth operation at high speeds, less vibra- 
tion and, consequently, longer bearing life 
for spinning and twisting machines. 

With magnesium, there’s no swelling or 
splintering to destroy the usefulness of these 
bobbins. They weigh no more, and often less, 
than the old style spools. 

In reciprocating parts of textile machinery, 
the use of lighter weight magnesium has also 


MAGNESIUM vi LO! 
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produced remarkable results. Machines have 
been speeded up, greatly increasing produc- 
tion. Because of reduced vibration, products 
are more uniform and better in quality. At the 
same time, wear and tear on machines is less, 
so upkeep is lower. 

Where production can be boosted without 
increased man power, it is now possible to 
obtain magnesium products for such uses. 
Our engineers will help you determine what 
you need. ALUMINUM COMPANY OF 
AMERICA (Sales Agent for Mazlo Magnesium 
Products) 1715 Gulf Building, Pittsburgh 19, 
Pennsylvania. 


PRODUCTS 





for TODAY or 


TOMORROW 


a 


& 


Whether you need rugged, sturdy dependability for today’s 
battle conditions --- or designing foresight for tomorrow's sales 
markets --- Winco can help you with special Rotary Electrical 
Equipment. Our engineers are al your service. Consult them 
when you have a problem involving--- 

* Built-in and Shell Type Motors. 

* Adjustable Speed Motors. 

* Synchronous Motors. 

* Rotary Electrical Equipment for Aviation. 

* Dynamotors and Inverters. 

* Motor Generator Sets. 


* Railroad Car Lighting Generators. 
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WINCHARGER CORPORATION. . . SIOUX CITY,IOWA 





scratches caused by the abrasives previously used in the 
process. One lapping procedure employs a planetary, 
device with five gear-toothed discs having pentagonal 
holes into which of each six of the rough cuts are placed, 
each of these rotating about its own axis between top 
and bottom plates as all revolve about a common center. 
In this manner, all crystals are lapped to the same thick- 
ness. In another lapping process, a diamond wheel 


abrades only one side of the crystal during each operat- 


ing interval. 

After the lapping process, the crystal plates are flat 
with parallel sides and within 5 to 50 kc. below the re- 
quired frequency. The final desired frequency is usually 
obtained by removing more quartz by hand finishing 
after checking the frequency of each lapped plate. 


FINISHING FOR PERFORMANCE 


ACH finished plate must be surgically clean and 
absolutely free from all dirt, dust and moisture. 
Any of these may prevent the proper operation of the 
crystal. When a crystal is thoroughly clean, further 


| cleaning produces no increased frequency rise. The fin- 


isher first scrubs the plate with soap and water and, after 
rinsing and drying it with compressed air, checks it for 
frequency and activity by placing the crystal between 
two electrodes. The activity of the crystal may be in- 
dicated by a milliammeter in the grid circuit of the test 
oscillator unit. 

The finishing lapping process is a very delicate opera- 
tion and is done by placing the crystal on a glass plate 
and using a very light abrasive mixture. A slight pres- 
sure is applied to thé crystal while lapping with a rotary 


| | motion until, as shown by frequent checking, the crystal 
| plate oscillates at the required frequency. 


One of the finisher’s greatest problems is to prevent 
variations in activity during the finishing process. Two 
causes are the getting out of flat of the plate and non- 
parallel major surfaces. There are also other causes. 
Differences in level between various points on a crystal 
plate may be measured within millionths of an inch by 
using<an optical flat. 

The finisher strops the edges of the crystal on the 
glass plate to remove all imperfections, such as chips 
and cracks, until the activity has become a maximum, 
which is attained by making the crystal perfectly square 
and flat, surgically clean and free from all flaws. Some 
specifications call for the beveling of all edges. Since 
final activity and frequency adjustments are made in 
the holder, a normal change of 1200 cps. or more are 
allowed for frequency changes in the holder. 

A crystal with a high activity on preliminary test may 
have a very poor activity when mounted in its holder 
because of the effect or effects of the holder on activity 
which may be restored by changing the dimensions of 
the crystal or flattening the electrodes. 

When encountering low activity, the length or width 
of the crystal may be reduced or the bevels of the edges 
may be increased. Rounding a corner may be helpful. 
A cause of low activity at certain temperatures is inter- 
fering modes of vibration. 

Crystals are finished in quantity by tumbling with 
abrasives, the crystals remaining perfectly flat. They 
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WHEN manufacturers of electrical 

equipment turn to Auto-Lite to 
furnish the wire and cable they need, 
they know they’ll get a precision-made 
product, famed for its dependability. 
They know that the name Auto-Lite 
stands for aggressive research, precise 
engineering and a high quality prod- 


uct. They know of many of Auto- 
Lite’s special insulations, such as 
Auto-Lite’s Vega Chromoxide Enamel, 
an insulation of particular advantage 
where heat-resistance is of paramount 
importance. All these things make it 
natural for them to turn to Auto-Lite 
when wire and cable problems arise. 
Address your inquiries to 


THE ELECTRIC AUTO-LITE COMPANY 


SARNIA, ONTARIO 
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Wire Division 


PORT HURON, MICH. 


Auto 


GREAT NEW SHOW 
STARRING 


DICK HAYMES 


“EVERYTHING 
FOR THE BOYS” 


Featuring Men and Women at 
the fighting fronts 


Tuesdays Nights—NBC Network 





In War, as in Peace... 


CERRO ALLOYS 


SAVE TIME and CUT COSTS! 
m= KW edlh4 
CERROMATRIX (Melting Temp. 250° F.) For securing 


punch and die parts, anchoring machine parts without expensive 
drive fits, short run forming dies and other metal-working 
applications, 


CERROBEND (Melting Temp. 158° F.) Used as a filler in 
bending thin-walled tubing to small radii. Easily removed in 
boiling water. Also used for aircraft assembly jigs, templates 
for forming dies and other purposes. 


CERROSAFE (Melting Temp. 190° F.) Used to accurately 
proof-cast cavities such as molds, gun chambers, forging dies, 
etc. and for many similar applications. 


REPRESENTATIVES AND DISTRIBUTORS 


BROOKLYN, N. Y., Belmont Smeiting & Refining Werks 
ANSONIA, CONN., Jackson Associates 

BOSTON, MASS., Jackson Associates 

PHILADELPHIA, PA., Castaloy Metal Sales Company 
CHICAGO, ILL., Sterling ucts Co., Inc. 


Co. 

LLAS, TEX., Metal Corporation 
DETROIT, MICH., Castaloy Metal Sales Company 
HOUSTON, TEX. s n 
KANSAS CITY, MO., Metal Goods Corporation 

& Chemical Products, Ltd. 

LOS ANGEL’ loy Metal Sales Company 
MILWAUKEE, WISC., Harry C. Kettelson, Inc. 
MINNEAPOLIS, MINN., Northern Machinery & Supply Co. 
MOLINE, ILL. ing Products Co., Inc. 
MONTREAL, CAN., Dominion Merchants Ltd. 
NEW ORLEANS, LA., Metal Goods Corporation 
ST. LOUIS, MO., Metal Goods Corperation 
TULSA, OKLA., Metal Goods Corporation 


CERRO DE PASCO COPPER CORPORATION 


40 WALL STREET - - NEW YORK 5, WN. Y. 





DC tc Ac CONVERTERS 


When only D 
.C. power i 
- i ; 
ay Electronic devices can os ape 
= ae paPendable JANETTE mad 
, s. ny ‘thousand i Pes 
— shore Stations, as wall on wana 
= °Pplications. Built in sh tien, 
Lae for 6 to 230 rs rage 
Gnd 220 volt 
A.C, ; 
C. output, Ask for bulletin a toe 


Oters are also available 


MENTO B Mine am Cult 


556~558 'W Monroe St. co ANTS Te Po ie 


| 


| 


are also beveled with an abrasive in a rotating tube, 

The etch-finishing of crystals for frequency requires 
that they be perfectly clean and free from all cracks and 
flaws. Finishing should preferably be done in an air- 
conditioned room. , 

The aging of crystals is a phenomenon due to a num- 
ber of causes, one of which appears to be due to the 
nature of the abrasion process, such as the spreading ot 
chips and progressive fractures of microscopic cracks, 
Other causes.may be the improper cleaning of the plate, 
for which ammonium biflouride may be used although 
it tends to lower the frequency, which must be allowed 
for, and improper materials and methods used in mount- 
ing. Etching of the plate has produced remarkable 
frequency stability. 

Crystal holders have three principal functions. They 
must permit free vibration of the ¢rystal, protect it 
against dirt and moisture, and have means for quickly 
and positively connecting the crystalin the circuit. Some 
heater-type holders keep the crystal temperature within 
0.1 deg. C. In the final adjustment, the crystal and its 
holder act as a unit. Like the crystal, a holder must 
be precision made and surgically clean. 

The mode in which the crystal vibrates generally de- 
termines the type of crystal mounting. Thus where the 
unit is subject to vibration or shock, or where it must be 
mounted in various positions, the pressure type holder 
is used. A micrometer screw adjustment holds the 
perfectly flat electrodes against the crystal through the 
intermediary of a spring. For thickness oscillating 
crystals designed for 1800 kc. and somewhat higher 
frequencies, the electrodes may be the same size of the 
crystal, but at least one is usually smaller to reduce the 
inter-electrode capacitance at higher frequencies up to 
about 30 mc. , 

COMBINATION TYPES 


RESSURE, clamp, knife-edge, air-gap, wire-sup- 

ported and sealed types of crystal holders are used 
singly and in various combinations. Sealed types may be 
evacuated or filled with dry air or some inert gas. The 
change in frequency due to evacuation must be allowed 
for in air gaps when finishing the crystals. 

Sometimes the activity is greatly reduced, due to a 
resonant air-gap effect, through interference caused by 
supersonic waves in an air gap through reflection from 
an electrode. 

The cleanliness of the interior of the crystal holder is 
as important as that of the crystal itself since any in- 
ternal chipping, oxides, free liquids or gases, traces of 
oil or soldering flux, etc., may seriously impair the 
operation of the unit. Low loss insulating material 
either forms, or insulates the conducting parts of the 
crystal holder. 

Such electrodes should be made of non-oxidizing 
conducting material and preferably should be silver 
coated. Contact pins are usually nickel plated. The 
crystal must be free to vibrate naturally and the fre- 
quency must not change on the shake test. This is an 
important factor particularly for wartime communication 
products. 

Either loading a crystal mechanically or introducing 
a very small air gap increases the frequency. The 
frequency can be increased from 50 to 75 kc. by gold 
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Can you guess how many generators, transformers and motors are included 


in the equipment pictured here? 


Jeeps and peeps, trucks and ducks, tanks and half-tracks, cranes and 
bulldozers—the craft of all sizes and types which land them where they 
are needed—all depend on self-supplied electric current for prompt, effi- 
cient completion of their appointed tasks. 

The engineers who specified this equipment removed all guess-work— 
made its instant, continuous, trouble-free operation an absolute certainty— 
by selecting the right type of electrical steel for each installation. 


ONG years of experiment and ex- 
perience—special equipment 

and trained workers—made possible 
the enhanced efficiency of U-S-S 
Electrical Steels. So it was only nat- 
ural that engineers selected them for 
vital land, sea and air jobs when war 
demanded additional floods—unfail- 
ing, continuous—of electric current. 
The secret of the outstanding 
physical and magnetic qualities of 


U-S-S Electrical Steel Sheets lies in 
their selected composition, special 
processing by unique equipment and 
rigid control at the mill of every 
phase of their production. 

That is why their punching and 
shearing qualities keep dies long in 
service—why they are flat and duc- 
tile, smooth of surface—why you can 
count on uniform thickness, high per- 
meability and low core losses. 


CARNEGIE-ILLINOIS STEEL CORPORATION 
Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Supply Company, Chicago, Warehouse Distributors 
United States Steel Export Company, New York 


UNITED 
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Many large manufacturers of gen- 
erators, transformers and motors— 
whose products are famous for un- 
tailing operation at peak efficiency— 
order and reorder U-S-S Electrical 
Steel Sheets. 

We shall be glad to send you a free 
copy of our Technical Bulletin No. 2 
—which contains complete informa- 
tion on U-S-§ Electrical Steel Sheets 
—upon request. There is no charge 
and you incur no obligation. Just 
drop us a line today. 
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manufacturing Cannon Plugs. We can’t hold to such high 
production standards without paying for it. 

But what is it worth? 

When a set of flying instruments go dead in a soupy fog, 
when a motor konks out in a power dive, when a plane crashes 
with a loss of life—it’s worth a lot to ws to know that a Cannon 
Plug didn’t cause the trouble. 

And if such assurance is worth the extra time and better 
materials and added inspection cost to us, how much more is it 
worth to the men directly involved ? 

Your answer to that one is your best reason for using 
Cannon Plugs exclusively. 


Type AA-BR Receptacle and AA-BP Plug provide easy 
servicing of aircraft storage batteries. 


Battery Connector Bulletin lists a 
wide variety of Cannon Connector 
types for battery installation. Your 
copy free on request. Address De- 
partment A-118, Cannon Electric 
Development Co., 3209 Humboldt 
St., Los Angeles 31, California. 


CANNON ELECTRIC 


Cannon Electric Development Co., Los Angeles 31, Calif. 


Canadian Factory and Engineering Office: 
Cannon Electric Company, Limited, Toronto 


Representatives in principal cities — consult your local telephone book 
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applied by a sputtering process in some instances. The 
frequency of such plated crystals may be varied down- 
ward by the use of a suitable solvent. An air gap must 
be very small to avoid standing supersonic waves. When 
the crystal is evacuated, the gap is eliminated. 


CHARACTERISTICS ADJUSTABLE 


REQUENCY up to 5 mc. can be adjusted over a 

small range (about 2 to 6 kc. at 5 mc.) by the use 
of a holder with a variable air gap or by means of a 
variable condenser in parallel with the crystal, which is 
usually employed for the higher frequencies. This 
makes it possible to set the crystal frequency to the exact 
specified value wherever differences occur because of 
individual circuit conditions. 

Other piezolectric crystals are of the tourmaline and 
Rochelle salt types. Tourmaline is much more ex- 
pensive than quartz and Rochelle salts are chemically 
unstable at 120 deg. F and higher temperatures. The 
latter are extensively used in crystal microphones and 


pickups, however. Special types of piezoelectric micro- 


phones are used for sound picture recording, radio 
broadcasting, and theater sound-reinforcing systems. 

Bimorph Rochelle salt elements consist of two plates 
of Rochelle salt crystal, with electrodes attached, ce- 
mented together. One plate tends to expand and the 
other to contract when voltage is applied to the elec- 
trodes, thus causing a bending of the whole unit in a 
manner similar to a bimetallic thermostat. Conversely, 
when mechanically deformed by sound waves, a voltage 
will be produced. By using very thin sections of the 
crystal, the effects due to temperature variations have 
proved to be small. 

In one type, the general dimensions of the crystals are 
¥% in. X Y% in. X %e in: The crystals are mounted in 
place by clamping. The diaphragm is directly connected 
to the crystals through a mechanical connecting member. 


Among those organizations active in the field of crystals and 
components incorporating them are: Aircraft Accessories, Rex 
Bassett, Bendix Radio Div., Bendix Aviation, Bliley Electric, 
Wm. W. L. Burnett Radio Laboratory, Cryco, Crystal Products, 
Crystal Research Laboratories, DX Crystal, Dallons Labora- 
tories, Electronic Research, Federal Telephone & Radio, Gen- 
eral Electric, Hudson American, Kaar Engineering, Keystone 
Piezo, James Knights, Majestic Radio & Television, John Meck 
Industries, North American Philips, Pacific Radio Crystal, Pan 
Electronics Laboratories, Philco, Pilot Radio, Precision Piezo 
Service, Premier Crystal Laboratories, R 9 Crystal, Radio 
Corp. of America, Reeves Sound Laboratories, Ross Mfg., 
Scientific Radio Products, Shure Bros., Standard Piezo, Union 
Piezo, Valpey Crystal, William T. Wallace Mfg., and Western 
Electric companies. 


LIGHT SOURCES 


(Continued from p. 105) 


lamps, must be operated in cooperation with special 
current limiting equipment. This is because they main- 
tain a constant voltage drop across the electrodes prac- 
tically independent of the current. This voltage drop 
is in the neighborhood of 50 volt for lamps about 25 
in. long. In order to provide high starting voltages, the 
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Manufactured by impregnating a 
continuous fibre, soda-free Fiberglas Cloth 
with a special high temperature 

Silicone Resin . . . VARTEX Silicone 
Fiberglas . . . in addition to its resistance 
to high sustained heat. . . has 

good dielectric strength, lower power 
factor, high mechanical strength 


and exceptional low temperature flexibility. 


q Other Varter Products } 
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transformers on which these lamps are operated are pro 
vided with magnetic shunts which cause the transformer 
to develop a high reactance when the load increases and 
thus limits the input current. At no load, the voltage 
available for starting may be as high as 350 volt. When 
cold self-starting electrodes are used instead of hot elec- 
trodes, the starting voltage is of the order of a thousand 
or more and the operating voltage may be several 
hundred volts. 
Those lamps making up the class of high-pressure 
mercury vapor arc tubes are operated at pressures of 
760 mm. or more and at in- 
put loadings of from 20 to 
150 watt per in. In practice, 
construction of the lamps 
consists in sealing into the 
ends of quartz tubes coiled 
tungsten electrodes which 
are generally coated with 
an activating compound. 
This may be a mixture of 
free barium and barium 
oxide. 

In production, the tube is 
exhausted and then filled 
with a few drops of mercury 
and several mm. of a start- 
ing gas such as argon. 

Operation of this type of 
lamp is effected by causing 
a discharge to take place 
through the quartz tube by 
means of high voltage fur- 
nished by a high-reactance 
transformer which causes 
the starting gas to break 
down. * Heat generated by 
this discharge causes vapor- 
ization of the mercury which 
then becomes ionized and 
assumes its share of carrying 
the current load. 

During operation, as the 
temperature rises from room 
temperature or about 20 
deg. C. to about 400 deg. 
C., the pressure on the in- 
side of the tube rises from 
about 0.001 mm. to about 
7.60 mm. or higher, until fi- 
nally most of the current 
load is carried by the mer- 

L_ABGE, high power tubu- cury vapor. 
lar lamps are typical of The functioning of the 
eae counces Sax Some activated cold electrodes in 
process machines. A—Mer- ° : 
cury lamp in 3 kw. rating is the medium and high-pres- 
55 in. long. B—Another, and sure tubular lamp, following 
larger, 4.5 kw. and 60 in. the brief warm-up period, 
is similar to that of the pre- 
heated oxide coated electrodes used in the low-pressure 
group of tubes. Briefly, this consists in one electrode 
acting as cathode and the electrode at the opposite end 
of the tube acting as anode once each half cycle of alter- 
nating current. Electrons, emitted by the heated 
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The World’s Safest Investment: 
ment War Bonds 


ELECTRICAL CONTACTS # 
_ NON FE RROUS ALLO (S, 
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. fungsten...Elkonite* 


There’s a MALLORY Contact 
for Every Application 


IGH voltage or low voltage ... high current or low 

current . . . low pressure or high pressure . . . what- 

ever the requirements or circumstances, Mallory has the 
right contact for the job. 


For over twenty years, Mallory has been looked upon as 
contact headquarters, contributing widely to the progress 
in efficiency and operating range of electrically controlled 
apparatus. It is the only company today making electrical 
contacts for all services. These contacts are made of sil- 
ver, platinum, tungsten and a large variety of special 
alloys—many of them exclusive Mallory developments. 


If you manufacture machines, appliances or instruments 
whose operation depends wholly, or in part, on the effi- 
ciency of electrical contacts, perhaps we can point the 
way to better performance an longer life. There is much 
to be gained by an exchange of information before designs 
are complete, and by proper selection of contact materials. 
Write today for a free copy of the Mallory Contact Catalog. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


*Elkonite is the registered trademark of P. R. Mallory & Co., Ine., for refractory metal compositions 
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A NEW FEATURE 
OF GREAT IMPORTANCE 
ADDED TO OUR “OLD TIMER” 


Now .. . Chatterless operation 
is added to the known sensi- 
tivity of our “Old Timer” (200 
Series) . . . The new feature 
consists of an energy absorb- 
ing material sealed within a 
contact carrying cage. The com- 
pound used is not affected by 
age, oil, or moisture. 


No Bounce! No Chatter! 

... in the new Kurman 

200S Fiat Keying Relay 
KEYING FEATURES: 


b Milliwatts. 

. Will key up to 150 words per 
minute, or 60 impulses per 
second. 

. Armature is mica insulated; is 
suitable for keying o 50 Mego- 
cycle R.F. signal. 

. Contacts will carry up to 2 Amps. 


Oscilloscopic wave form 
looks like this 


NOT like this { | | 
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37th STREET © LONG ISLAND CITY 1, N. Y 


AN AZ, 7 ADJUSTABLE-SPEED DRIVE 


FOR A-C. CIRCUITS 


SPEED RANGES up to 16 to 1 SIZES 1 TO 30 hp. 


SPEED CHANGES. 
Speed adjusted 
smoothly over o wide ally from speed ad- 
ronge while machine 1 ie mR juster handle or stop 
is in Qperation. # | HL h button. 


QUICK STOPPING. 
Obtained electric- 


SLOW FOR THREADING and INCH- 
ING. Sofe for setting-up ond for close 
inspection in process. 


SMOOTH ACCELERATION. No clutch- 
es. Smooth acceleration and deceler- 
ation to protect light material in motion. 
ALSO: A direct space-saving drive; speed-control convenience 

without limitations; reversing; start and stop without interfering 

with speed setting; ample starting torque. 
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“cathode,” are attracted to the positively charged 
“anode” and on their way collide with heavy mercury 
atoms and thus cause ionization. The positive mercury 
ions are attracted toward the cathode and in the process 
thereof serve a twofold purpose. First, there is the ef- 
fect of neutralization of the space charge near the 
cathode, which allows greater quantities of electrons to 
be emitted. Secondly, there is a virtual anode set up 
in the proximity of the cathode, which is very effective 
in accelerating the electrons. 


WATCH PREHEATING TIME 


LECTRON emission from cold cathodes is rela- 
tively poor, and during the brief starting period the 
cathode is subject to bombardment by the positive mer- 
cury ions. In high-pressure tubes this is minimized by 
a rapid increase in vapor pressure as the degree of ioni- 
zation of mercury increases. Hewever, frequent stop- 
ping and restarting of the discharge will adversely affect 
the life of the lamp, since the temperature and therefore 
the pressure is never allowed to rise to a point high 
enough to protect the electrodes. In low-pressure tubes, 
the operating pressure is of the order of 0.01 mm. and 
thus never high enough to prevent rapid disintegration 
of the electrodes if operated with cold or partially heated 
electrodes. When the lamp is made with low-voltage 
high-current electrodes having high thermal inertia, the 
preheating time may be as high as two minutes. 

A group of high-pressure mercury arc lamps which 
have been used with some success in photographic 
work are the so-called quartz capsule lamps. In these, 
the length of the arc ranges from 3% to 6% in. and ‘is 
usually enclosed in an envelope of pure fused quartz. 
The internal pressure at which these lamps are op- 
erated is very high. In order to facilitate starting, a 
third electrode, situated near one of the main electrodes, 
is connected in series with a resistance so as to provide a 
short path for the starting potential. When the high 
open circuit of a special high reactance type of trans- 
formey is applied between the two electrodes which are 
close together, the starting gas which is generally neon 
breaks down and the heat thus generated rapidly vapor- 
izes the mercury in the tube. Almost immediately an 
arc is formed between the two main electrodes and since 
the resistance of the arc path is very much less than that 
of the resistance path, most of the current then flows 
along the length of the lamp. In about 5 min. the lamp 
arrives at full brilliancy and the temperature and pres- 
sure of the lamp reach equilibrium. In order to filter out 
undesirable radiations and to prevent sudden changes in 
the ambient temperature surrounding the quartz cap- 
sule, a second envelope, of some suitable glass or of 
quartz surrounds the capsule exhausting space between. 

These lamps, although manufactured chiefly for gen- 
eral illumination uses, have been found efficient light 
sources for some industrial photo-processes. They are, 
however, essentially point sources of light, and so must 
be used in conjunction with reflectors which are de- 
signed to provide even distribution. The wattage load- 
ing per inch is very high, which makes it necessary to 
provide adequate means for heat dissipation. 

This group of lamps includes the 85 watt types H-3 


ELECTRICAL MANUFACTURING 





WE mean it. The services of the world’s 
largest glass research laboratory are 

ours for the asking. In its 75 years, Corning 
developed more than 25,000 different 
glass formulae ...a vast storehouse of glass- 
making research and skill ready and able 
to help you no matter what your problem. 


At Corning, right now, more than 250 
planners, researchers, engineers and pro- 
duction men are constantly at work to make 
better glass for the radio tubes, X-ray bulbs, 
cathode ray tubes, resistor tubes and other 
glassware you need in your business. As a 
result, it is difficult to find any electronic 
glassware in use today that did not get its 
start at Corning. 


Actually, many of Corning’s developments 
come properly under the head of “near 
miracles”. It was only yesterday, for instance, 
that it became practical to solder metal 
to glass. But Corning Research did it. And 
today the Corning metallized bushing is 
performing an important job in the elec- 
tronic equipment of the industry’s leading 
manufacturers ...a proven time and money 
saver. And we could quote a dozen other 
examples just as good. 


If you'd like to know more about what 
Corning knows about electronic glassware, 
we have a suggestion. Write today for a 
new booklet, “There Will Be More Glass 
Parts in Postwar Electronic Products”. 
Please address the Electronic Sales Dept., M-9 
Bulb and Tubing Division, Corning Glass 
Works, Corning, New York. 


TUE EAL 
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“PYREX” and “CORNING” are registered trade-marks of Corning Glass Works 
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All types for vital Industrial, Radio, 


Communications and Signal use. 


N-WeL CUSTOM MADE 


ER UNL 


PRESENT | 


| OPEN | 
CAPACITY | 


Small auto transform- 

ers up to 250 va. § 
Small two winding 
transformers up to 125 © 
v.a. Paper section coils, | 
from wire size #40 

to #19 gage. 


A limited num- | 
ber of orders can | 
be accepted for ~ 
prompt delivery. 


NOTHELFER ~ 


WINDING LABORATORIES 


| 118 Albemarle Avenue Trenton, N. J. 





| Jacket should be made of fused quartz. 
| may be made of some heat resisting glass. 





PANTO)! 
PRODUCTS 


A Dependable Source of Supply 
for ALL of your Carbon needs... 


As basic manufacturers, we can 
supply ail types and grades of 
carbon; we can mold, cut or 
machine this carbon to any prac- 
tical size or shape; and we can 
adapt it; generally, for any use 
to which carbon can be put. 


HELPFUL ENGINEERING 
AND DELIVERY SERVICE 


Standard sizes and grades of motor and generator 
brushes, contacts, welding electrodes, arc light carbons, 
_ e@tc., are carried in stock. 


The trademark “BBB” identifies carbon products of our 
manufacture; the symbol of a complete carbon service. 


Write us about your needs 
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and H-8, the 100 watt H-4, the 250 watt H-5 and the 
400 watt H-1. In addition there is the 1,000 watt H-6 


which is water cooled and is of sufficient importance 


| to the photographic industry to warrant more detailed 


description. 

All of the light emitted from the H-6 is radiated from 
a fused quartz capsule of % in. diam. and about 1% 
in. length and has an intensity of 65,000 lumens of visible 


| light. This amounts to about one-fifth the brightness of 
| the sun. The starting potential is provided by a special 
_ high-reactance transformer and the starting current is 

2.6 amp. 


After an elapsed time of about 2 sec., the 
initial current drops to the operating value of 1.4 amp. 
at 840 volt. During the starting period of 2 sec., the in- 


| ternal pressure rises from a very low value to about 80 
| atmospheres (1200 psi.). 


MUST BE COOLED 


EAT generated by the intense arc, about 2500 
Btu.’s from about one square inch of radiating sur- 


| face, requires that an adequate supply of cooling water be 
| provided. 
| engraving or any photographic work where large quan- 


When the lamp is to be used for photo- 


tities of short ultraviolet light are needed, the water 
Otherwise, it 


The light from this lamp in common with that from 


| all mercury arc discharge lamps, is stroposcopic in effect, 


when they are operated on alternating current. This 


| effect is rarely objectionable when the lamps are op- 
| erated on 60 cycle current. 


However, when it must 
be minimized, three lamps may be connected to a three 


| phase line so that the “off” periods of one overlap the 


“on” periods of the other two and the resulting light 
variation will be due to a crest ripple at three times the 
line frequency. When all ripple must be eliminated, 
the lamps must be operated on dc. This may be done by 
provision for adequate starting voltage. 

Of particular interest to the designer of continuous- 


| feed type photo-printers such as are used for contact 
| printing on blueprint paper and black and white papers 
| is the straight quartz high-pressure mercury vapor arc 


lamp. This lamp is manufactured for a variety of indus- 


| trial uses in lengths from 134 to 59 in. with a power 
| input range of from 9 to 4500 watts. In the longer lengths 
| such as 49 in. luminous length and longer, they are well 
| adapted to operation placed axially along the cylinder 
| of the photo-printing machine so that the whole width of 
|.the paper is evenly lighted by the intense light. The 
| maximum of the spectral energy distribution corresponds 


with that of the sensitivity curves for blueprint and black 
and white type papers, so that by employing a single 
lamp of this type printing speeds up to 4 ft. per min. 
may be obtained. 

Typical lamps of this type which may be found ap- 


| plicable to the problem of high-intensity photographic 


lighting have already been used extensively in the fields 
of bacteriology, fluorescence and many related fields. 
They may be obtained in 250 watt and 360 watt sizes, as 
well as in a wide range of sizes and’ wattages as quartz 
mercury arc units. A 3000 watt medium pressure mercury 
arc lamp is available for high bay lighting. However, 
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HOW WE inact HEAT 
RUN AROUND IN CIRCLES 


This H. & A. unit literally makes heat run around curves, 
bends, circles. On military vehicles it prevents freezing of 
fuel lines — especially at the most troublesome spots .. . 
It is extremely flexible; can be snapped quickly into place; 
can fit any diameter, any length; can maintain exactly any 
desired temperature— and therefore can serve scores of 
peacetime uses where viscous fluids, chemicals, oils require 
accurate heating. 

Other H. & A. units are made in many shapes, sizes, con- 
SOND GeNe of which mn be Send for our Booklet, “Controlled 
just what your needs require. tiooutegionas! Heat.” Writ 


Hundreds of thousands in use. a figin 
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it may find application in the photographic field as have 
many lamps originally intended for general illumination 
for seeing. This lamp has a useful length of approxi- 
mately 48 in. and an average rated life of 2000 hr. pro 
vided that it is not turned off and restarted more than 
once every 5hr. Its light output is 120,000 lumens. 
Another lamp, developed specifically for the photo- 
graphic industry, is a 1200 watt component with a heat- 
resisting glass envelope which efficiently transmits the 
radiation to which blueprint and black and white type 
papers are most sensitive. The output in the visible 
range also is large, which renders it useful for copyboard 
lighting. Large amounts of energy are radiated in the 
3663, 4047, 4078, 4359, 5461 and 5790 spectrum Knes. 
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BETTER ASSEMBLY PARTS 


(Continued from p. 118) 


scar or “pock” at each welded spot, it can not be used 
where such marks will interfere with appearance or 
utility. Welds must also be made before parts are fin- 
ished. Welding is not the method when the parts to be 
joined vary too much in thickness. In this case the joint 
is apt to be weak or brittle. 

Resistance welding is used extensively in building up 
structures, making chassis, enclosing cabinets, etc. How- 
ever, there are still many kinds of attachments that can- 
not be reached by welding electrodes and therefore must 
be assembled by some other method. 
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MECHANICAL ASSEMBLY DEVICES 


SS 


~ 


HEN it comes to defining a field of usefulness 

of the various small parts used in assembling 
other parts it is difficult to draw well defined lines be- 
cause of the overlapping of their utilitarian qualities. 
So much depends on factors that are controlled by the 
design of the parts to be assembled. Each problem must 
be analyzed in terms of joint rigidity, degree of fastness 
desired, the strength of the joint in relation to the 
strength of the joined parts, exposure to corrosion, vi- 
bration and mechanical breakdown. Also on the neces- 
sity of removal and reassembly and as to cost. 

While one would not attempt to assemble heavy cast- 
tings with eyelets or thin metal with bolts and nuts it is 
not always as easy to decide where to use rivets or eye- 
lets, screws or drive screws, lock nuts or lock washers. 
It is always wise to get a recommendation from one or 
more manufacturers of component parts. Such service 
is available for the asking and often turns up a solution 
made possible by an accumulated experience of the com- 


N » t . i R iy i ponent maker. 
It is interesting to note that most fastening devices 
& ( a f NJ ‘ re en ' 


YRPORATION originated with some method of production so if we trace 
these parts to their source we often get some helpful 
pointers. Parts like bolts, studs and nuts came from the 

foundry (stoves, farm implements, etc.) ; rivets from the 

tin-smith ; eyelets from the shoe factory ; lock nuts and 

washers from machinery builders, etc. As each new 

method of production was developed, so followed a new 
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YOU CAN'T GO ALL THE WAY 
ON HALF-WAY MEASURES 


Here’s a halfway job — -_ a. 
with a fixed nut alone. ah 


—and the nut never moved — it couldn't 
move, we spiked it to prove our point. 
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VIBRATION — IT'S TIGHT AFTER VIBRATION 


a 49 
— still the nut never moved, — it could not. The 
spring washer held it tight by expanding as other parts 
wore, for all parts do wear under vibration and stress. 
Only a strong helical spring washer can expand and 
compensate for inevitable wear, bolt stretch, abrasion, 


lapping, etc. Kantlinks prevent dangerous loosening of all 
bolted assemblies. 
N IN There is no substitute as economical. No fixed nut nor 
any short range multi-toothed washer can possibly equal 
ae the great holding power of a long range live spring - a big 


helical spring such as Kantlink. 

Let us send you samples~send details of your applica- 
tion. Test and compare them on the same job with any 
type of nut, or with any other type of washer. Kantflinks 
can't lose a real test. Try them for efficiency, economy and 
real safety. 


he long cd r ange Write today for descriptive folder. 


: THE NATIONAL LOCK WASHER COMPANY 
Sp ring Washer NEWARK, N. J., U.S. A. 
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ARE YOU HELPING PREPARE 
FOR PEACETIME PRODUCTION? 


We're ready to help you set up com- 
pound heating installations that your 
plant will need to start post-war pro- 
duction. How ready are you? 

During these planning days, how 
thorough a job are you doing? Are you 
taking advantage of war production 
experiences to expedite melting, storing, 
pouring, dispensing or conveying heated 
compounds and soft metals? Engineer- 
ing service is available to you on these 
problems, service applied to your prod- 


uct and your plant. 


Whether you require a drop of melted 


_ Solder... drop at a time 


ing Service able to help 
you get organized and 
ready to go at the drop 
of the hat. 

Electric heating and 
handling of a wide variety 
of compounds used in the 
electrical industry is Sta- 
Warm’s specialty. We can 
tell you how Joe, John and 
George have met problems 


solder syn- 
chronized 
accurately 
into your 
production 
line, or a 
hundred 
gallons of 
melted 
pitch al- 
waysontap, 
you'll find 
Sta - Warm 
Engineer- 


A 


pound mixing 
tank with 
power agitator. 


not radically different than yours. Why 
not tell -it to Sta-Warm and get their 


suggestions? 


STA-WARM 
ELEC. C0. 


565 N. Chestnut St. 


Ravenna, Ohio 


Complete Equipment for 
Heating, Pouring, Conveying Compounds 
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line of components. Today the-designer can choose 
from many fields to satisfy almost any assembly. 

In order to review the application of components we 
shall first list them in groups with their characteristics 
and then attempt to assign them to the type of parts 
for which they are suitable fastening agents. Later we 
shall also review some of the equipment and fixtures 
used in completing the assembly. 

Screws—Anything with a helical thread will come in 
this general class. Screws are further classed according 
to kind of thread, point and head. Stove bolts are 
similar to machine screws except they have coarser 
threads and are not threaded up to the head. Rods 


_ threaded at both ends (headless) are known as through 


bolts or studs. A shoulder screw is a partially threaded 
bolt with the diameter of the unthreaded portion of the 
rod greater than that of the overall thread diameter. 
Screws with pointed ends are either self-threading (or 
tapping) or for driving. Then there are thumb screws 
with enlarged flattened heads and various screw ma- 
chine parts which have heads or bodies designed for 
particular work. 

The standard screw is intended to hold two or more 


| parts together. It may be threaded into one of the 


parts or a nut may be used to fasten the parts. Usually 


| the parts are of some thickness but one or both of the 


parts may be thin. Pointed or self tapping screws are 
used to join sheet metal or can be used with any mate- 


| vial soft enough to be tapped by the screw. This in- 
|cludes most die castings, plastics and non-ferrous cast- 
lings as well. However, a drilled hole is required for 
| the insertion of screw. 


FOR BETTER ASSEMBLY 


HROUGH bolts and studs are used when the parts 
tobe assembled are unusually thick or when it is 


| necessary to disassemble from either end. A good ex- 


ample is the small motor housing where the stud extends 
from bearing bonnet to bearing bonnet holding the lami- 


mations in place. Shoulder screws are used where the 


screw must pass through an unthreaded hole in the part 


| closest to the head or where one part is to be held loosely 
| or free to turn on the screw. Set screws are made so the 
| entire head can be countersunk and are driven with spe- 
| cial splined wrenches inserted into a socket within the 


head. Screws of this type are used in tool making and on 
machine assemblies, when the head must be hidden as a 
safety measure. They are also particularly useful in 


| hard to get at places and where compactness is a design 
_or factor, or when a wrench or ordinary screw driver 
| cannot be used. 


Drive screws are driven like nails but, when provided 


with a slotted head can be backed out the same as 
|standard screws. This type of screw is best used in 


fastening the softer metals, plastics and wood. Then 
there are various types of screws with built in locking 


| devices which are used in place of lock-nuts or lock 
| washers for assemblies that must remain rigid under 


vibration. The locking may be accomplished by a dis- 
tortion in the thread, knurling of part of the threads or a 
slot in the driven end of the screw which adds additional 
friction or can be bent out like a cotter pin to prevent 
removal. Thumb screws and wing nuts are used on as- 
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Wheeler to Sickles to Uncle Sam! 


How a wartime double play helps produce vital communication devices for the Signal Corps 


Thanks to the “Handy-Talkie” 
which he carries, the soldier in the 
picture is not so isolated as he looks. 


The “Handy-Talkie” is a “Walkie- 
Talkie’s” kid brother. It is so light 
and so small that it can go practi- 
cally anywhere a man can. Yet it 
both sends and receives speech, with 
a range of about a mile. 


Needless to say, the “Handy- 
Talkie” takes terrific punishment in 
action. So every one of its parts is 
made with the kind of materials 
and workmanship that won’t let a 
Signal Corpsman down in a tight 
spot. 


The radio frequency coils and 
other component parts are made by 
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The F. W. Sickles Company, of Chi- 
copee, Mass. one of the world’s 
largest manufacturers of radio and 
electronic coils. In turn, the fine in- 
sulated wire and the litz wire which 
go into many of these parts are sup- 
plied to Sickles by Wheeler Insu- 
lated Wire Co., Inc. 


In its 35-year history, Wheeler 
Wire has tried to make not the most, 
but the finest products possible. We 
are proud that our facilities and ex- 
perience have enabled Sickles and 
many other important companies to 
produce vital war equipment for 
Uncle Sam —quickly. 


The Wheeler Insulated Wire Co., Inc. 


BRIDGEPORT 4, CONN. 


Manufacturers of Magnet Wire... Litz Wire 
Coil Windings . .. Transformers 





What You Want 
In Commutators 


Maybe the commutators you are now using 
are generally satisfactory. But it may be 
that you wish some changes made — slight 
modifications, or perhaps a radical improve- 
ment. If so, you are welcome to the skill 
and knowledge our keymen have acquired 
in 30 years of practical designing and build- 
ing better commutators. 


Here is a place that specializes on the 
commutator requirements of people who are 
particular — even ‘‘fussy’’ about every de- 
tail and who want tight bars. 


We limit our production to commutators of 
any desired type or design between the 
diameter dimensions of 34” and 6”. 


Ample capacity for tools and designs to 
meet your need. Quotations promptly and 
cheerfully supplied. 


B&R MANUFACTURING CO. 


TOLEDO FACTORIES BLDG. 
TOLEDO 2, OHIO U.S. A. 


TOLEDO-OHIO 





semblies which must be frequently pulled apart or where 
adjustment in a position of the parts is necessary. 
Locknuts and Washers—Perhaps the first so-called 
“lock-nut” was the castellated nut which was held from 
turning off by a cotter pin. While such nuts are still 
in favor for heavy duty locking or where the assembly 
must be sealed there are now many types for every 
kind of a vibration-resistant fastening. The choice of 
lock-nut or lock washer depends on whether the parts 
will have to be reassembled, which is most convenient, 
and the usual factors of relative and overall cost. , 


SPECIAL LOCKNUTS 


N GENERAL, the locknut is less suited to repeated 

assemblies because the locking feature of the nut 
destroys or weakens the nut or screw when unfastened. 
However, there are lock nuts that can be used over and 
over again without harm to the bolt threads. There is 
also the double lock nut whose’ function is to hold both 
the bolt and the regular nut to original tightness. The 
regular nut does the load carrying while the other nut 
keeps it tight. Special patented lock nuts of this type 
are stampings with a single thread and require only 
three threads of bolt space. When this hardened lock 
nut is wrench tightened on top of a regular nut its arched 
slotted jaws grip the bolt like a chuck at the same time 
exerting an upward tension on the bolt thread and a 
downward one on the nut head. 

One form of assembly part relates to the lock nut in 
that it provides an upward and downward thrust on the 
opposite side of the screw threads produced by spring 
tension as the screw is tightened and is available in a 
great many shapes and styles. Some of them combine 
several nuts in one unit, thereby eliminating connecting 
pieces.. This type is particularly useful in joining sheet 
metal parts where it would be difficult to apply a nut 
or for joining plastic and wood parts with metal. These 
ntits hold themselves in sctew-receiving position. They 
are not hard to dismantle and re-use. 

Lock washers are placed between the screw or bolt 
head and the part against which the screw is tightened. 
In the spring type the washer is split with the ends off- 
set and the spring action exerts a pressure on the 
wrenched home nut which prevents its loosening even 
though the bolt may stretch. In another type of lock 
washer either the outer or inner edge of the washer is 
serrated and these tapered twisted teeth act as a wedge 
and bite into the bolt head and part when vibration tends 
to loosen the screw or nut. The biting action increases 
under .continued vibration. This locking principle is 
applied to either the screw head or retained part, de- 
pending on the location of the teeth (inside or outside). 
These washers are made. in many shapes and sizes and 
often combined in units of two or more. The coned 
type is used with flat head countersunk screws and 
makes a tight fastening where the screw head must be 
out of sight. 

To save assembly time many kinds of screws and bolts 
are now offered with the locking washer in place on the 
screw or bolt. Such a combined unit also saves storage 
place, loss of individual parts and insures the use of the 
correct washer and screw. 

Another member of the washer family which should 
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...as they affect the properties 


and usefulness of metals 


A metal’s fitness for high temperature 


use is usually measured by two yard- 
sticks: 


1. Its resistance to oxidation 
2. Its strength and hardness 


at the temperatures it must undergo. 

Getting a good rating on one of the 
two counts isn’t enough. A thoroughly 
satisfactory metal for most heat-resisting 
use must get a high mark on both. 

Resistance to oxidation is measured 
in terms of freedom from scaling and 
intercrystalline attack. High strength 
won't matter for long if a metal oxi- 
dizes and scales, thus reducing in cross- 
section, or if intercrystalline change 
saps its vitality. Also, in many applica- 
tions, the scale that flakes off is one 
more complicating factor. 

On the other hand, an oxidation- 
resistant metal that is too soft or weak 
to support its required load in the high 


INCONEL vs. HIGH TEMPERATURES 


zy omy 
ZS ta, 
Rarer 


Chorpy Impact 
(onnealed) 
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temperature range is out from the start. 


Strength for heat-resisting service is 
measured by a series of tests, the most 
important of which is the creep strength 
of the material. 


In this test, the metal is subjected to 
known stress under controlled tempera- 
ture and atmosphere conditions. The 
results are reported as pounds of stress 
necessary to produce an elongation over 
a prolonged period of time. 

Along with this basic test for high 
temperature usefulness are others which 
determine the endurance limit, impact 
strength, short-time tensile strength, 
and hot hardness ... all of which help 
give a “yes” or “no” to the metal’s selec- 
tion for high temperature use. 

The results of these tests in the chart 
below show the reasons for the remark- 
able high-temperature service life of 
the nickel-chromium alloy Inconel. 


For most purposes ... and especially 
for applications wheremechan- 
ical stress is involved. ..Inconel 
is outstanding for service at the 
highest temperatures. It is little 
affected by thermal shock, or 
sudden, wide changes in tem- 
perature. It holds up well under 
both suddenly applied and con- 
stant load and it is a workable 
material which can be formed 
into complicated shapes and 
welded to produce ductile joints 
that endure constant vibration 
without cracking. 


The properties of Inconel are 
well illustrated by the exhaust 
manifolds used on Pan Ameri- 
can Clippers. 


Exposed to the direct blast of 
corrosive exhaust gases at 1500° 
F., the manifolds... made of 
light gauge Inconel sheet... 
withstand the combined attack 
of corrosion, high temperatures, 
intense vibration and quick 
temperature changes. Many 
have seen more than 5000 
hours of flying service without 
repair. 

Of more direct bearing on 
the problems of the electrical 
manufacturer is the record of 


Inconel sheathings used on range heat- 
ing units. A sheathing was needed that 
would heat quickly and yet resist the 
effects af high temperatures for years. 


A ccllector ring for a Pan 
American Clipper must be 
able 10 withstand tempera- 
tures ringing from a normal 
1500° F. up to white beat 
on take-offs—far above the 
temperstures where most 
metals would weaken, warp and scale away. The bot 
strength of Inconel is its chief value as a material 
for exhaust manifolds, 


Developed to meet those require- 
ments were Inconel Sheathed Heating 
Units of the type pictured below. 





Inconel-sheathed Chromalox heating unit, product 
of Edwin L. Wiegand Co., Pittsburgh, Pa., provides 
years of fast, economical service in modern electric 
ranges. 


In the modern range unit, Inconel 
sheathing permits use of higher wat- 
tages, speeds up heating, minimizes 
heat loss. Inconel withstands sudden 
temperature changes without warping, 
scaling or cracking. It also maintains an 
adequate rate of heat transfer. 


You will be interested in “Tremen- 
dous Trifles,” a hooklet which discusses 
the applications and properties of the 
INCO Nickel Alloys, For a copy,address: 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 WALL STREET WEW YORK 5, M. ¥. 
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HOLTITE 


—Phillips — 
RECESSED HEAD 
SCREWS & BOLTS 


Yes, HOLTITE- 

Phillips Screws and 

Bolts cut assembly time an 

average of 50% with a comparable saving 

in cost. Now the accepted, time-proven 
' fastening practise in all plants striving for 

smooth, uninterrupted production, these 

modern recessed head screws and bolts 

provide many additional advantages and 

improvements. Power drivers can be used on more jobs 

. . » Pilot holes eliminated for stronger fastening . . . Easy 


driving in difficult positions and angles . . . Fewer screws 
required, or smaller sizes used on same operation. Other 
definite advantages are obtained from HOLTITE-Phillips 
fastenings to improve your assembly and speed produc- 
ion. Specify HOLTITE on your next order. 


2 


UD ; 


With complete 

+ equipment and facil- 

. ities for producing 

| Special parts and 

# fastenings, we can 
Sz _ efficiently meet any 
: requirement, exact 
to specifications. 

Send blueprint, spec- 
ifications or sample. 


iy A 4 +: r 
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New Bedford, Mass., U.S. A. 
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BUY MORE BONDS 


be mentioned as a fastening device, as well as a locking 
one, is the “‘C” washer or retaining ring. The use of the 
retaining ring creates an artificial shoulder or collar 
on a circular shaft or ina housing. The shaft is grooved 
and the ring is snapped on. They do not replace keys 
or cotterpins as a fastening means but hold a turning 
part in place on a shaft, not rigid to it. These rings are 
made for external or internal use. Some are closed 
and others are a little more than semi-circle. Any stack of 
parts mounted on a pin or shaft can be held from coming 
off by a “C” washer. In many cases a threading opera- 
tion is eliminated as well as a more expensive nut. The 
retaining groove can be cut into the shaft by the same 
tool used to cut the shaft to length. It should be noted 
that all types of lock washers and lock nuts are hard- 
ened during manufacture. 

Rivets and Eyelets—While essentially different in ap- 
pearance there is enough similarity in the use of rivets 
and eyelets to consider their use together. Rivets are 
solid and eyelets hollow but both depend on upsetting or 
crimping over the extended end thus retaining the in- 
cluded parts in a firm joint. Rivets are best used with 
metals and eyelets with fibre, paper, leather and similar 
light materials. 


EYELETS NUMBERED 


[VETS are dimensioned like the nails or screws but 
eyelets run in so many sizes of inside and outside 
diameters and lengths that a numbering system which 
has no bearing on size is used by most makers. One 
eyelet company now lists a standard selection of eyelets 
which have a number that indicates diameter and length. 
Thus number SE-45 indicates a standard eyelet % in. 
(%e2 in.) diam. and %» in. long (under the head). 
This system makes it easy to specify the eyelet required 
for any assembly. 

Rivets come with all types of conventional heads 
(round, flat, countersunk, etc.) and with solid, tubular 
or split (forked) shanks. The solid type are upset in the 
riveting process, the tubular type have the ends expanded 
or “spun and the split type have ends bent over or 
clinched form. 

However, in determining on the length of a rivet it is 
necessary to account for the portion which is worked on. 
If this is too long the joint will be left loose and if too 
short will be insecure. Solid headed rivets of brass or 
copper are frequently used for sliding contacts. Where 
an insulated fastening is needed, rivets made of certain 
plastic materials are now in use. These rivets are upset 
by heating the extended end thus creating a bump or 
head. ' Plastic rivets do not compare with metal ones 
for strength, 

The hole in an eyelet often serves as an opening 
through which to bring a wire. Many eyelets are now 
made that combine soldering lugs or similar devices to 
which a wire can be connected. Where several connec- 
tions are required two lugs are combined with one eye- 
let. The “grommet” is an eyelet with a large hole and 
is useful when an opening for a large wire, cable or shaft 
must project through its openings. Grommets were 
originally used in sails for attaching the cords. 

A new form of rivet is the blind type. This was 
developed for use where the insertion and fastening had 
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LOOK TO 
G.E. 
For an 
Impartial Answer 


to Rectifier Problems: 


Only G.E.' Builds 
All Three 







COPPER-OXIDE 


Where other manufacturers offer 
one or two of the three popular types of low-voltage rectifiers, 
General Electric alone designs and manufactures all three. The 
most efficient type for one application may be least efficient on 
the very next. It is in determining which type to use for each 
application that G-E can help you most. Having all three types, 
G-E engineers can give you impartial advice about the rectify- 










Hear the General 


—— — a ing unit you should use. For further information, write to 
Orchestra” Sunday 10 Section A947-12, Appliance and Merchandise Department, 
Seocha dea cin = General Electric Company, Bridgeport, Conn. 

every weekday 6:45 P.M. 
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DIAL LIGHT ASSEMBLIES 
with 
NON-SHORTING TERMINALS 


RAKE No. 500 and No. 

700 Series Dial Light 
Assemblies are made with 
insulated lead wire of any 
length from 21” to 4 feet. 
These are underwriters ap- 
proved, mnon-shorting assem- 
blies ... the No. 500 for 
AC-DC, the No. 700 for AC 
Receivers. All other Drake 
Assemblies are also sturdily 
built for long dependable 
service, and can be equipped 
with special non - shorting 
terminals on request. As 
world’s largest exclusive pro- 
ducer of Dial and Jewel Light 
Assemblies, quick shipments 
in any quantity are assured. 
Do you have our newest 
catalog? 


PILOT LIGHT ASSEMBLIES 
DRAKE MANUFACTURING CO. 


1713 W. HUBBARD ST. ¢ CHICAGO, U.S.A. 
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STEATITE 
CERAMIC 


LAVITE Steatite Ceramics offer you 4 outstanding ad 
vantages: (1) Low loss factor (2) High dielectric strength 
(3) Exceptional mechanical strength (4) Excellent work- 
ability. When your specifications call for a superior 
insulating material, use LAVITE—then you can be sure 
of top performance under the severest conditions. Sam- 
plés for testing gladly sent upon request. 
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to be done from the same side of the assembly. The 
riveting gun exerts a pull on a shank which extends 
above the head thus drawing the inner part of the rivet 
into the outer shell and forming a tulip head on the blind 
side. .The extra stem length used in drawing is then 
broken off leaving a tightly riveted joint. Blind rivets 
are more expensive than the usual ones and so are used 
only where the riveting process is either impossible or 
too difficult with the ordinary rivet. 

The blind type is also made hollow and thus can re- 
place an eyelet. One advantage mentioned for this 
blind type over the conventional rivet is less requirement 
in tooling up, and that the rivets can be clinched se- 
curely without the shock that goes with the usual riveter. 
This is important when working with brittle materials 
or dentable plastics. 

A glance through the catalogs of eyelet manufacturers 

will disclose many novel items. which can be adapted to 
unusual fastening requirements. For example: the snap- 
on fastener (like a glove button ) which permits the 
assembly of parts that require quick on and off attach- 
ment or where the point of assembly is inside where it 
is difficult to reach. There is also the “hole plug” 
which snaps into a hole to make a neat cover. Combina- 
tion between eyelets and metal stampings make a varied 
line of clips, hangers, contacts and similar items with 
wide specification opportunities. 
Built-in Fastenings—Any discussion of assembly com- 
ponents would be incomplete if mention were not made 
of a few of the built-in devices that form a means of 
inter-attachment. In sheet metal work and stampings 
ears of various kinds can be easily included in the de- 
sign. Ears or lips formed on one part inter-member 
without the use of assembly fixtures. The ears are bent 
over, twisted or clinched to form the attachment. Such 
a joint can be disassembled but if done too often the lugs 
weaken and finally break off. This method is an ex- 
pensive one for products that must be assembled cheaply. 
It is satisfactory for inside work that does not have to 
have a finished appearance. 

In working with plastics it is possible to allow for 
molded-in recesses into which metal parts are forced 
while the plastic is still soft. This makes a permanent 
assembly not suitable for attachments which must be 
pulled apart for repairs. Another device is the use of 
cast on shanks or bosses that can be upset like rivets, or 
moulded by heating with an iron. The cellulose acetate 
and nitrate plastics can be worked in this way. 

Die castings too can have integrally cast rivets, solid 
or hollow that can be upset or spun. We might also 
include the innumerable ways in which screw machine 
parts can be used as inserts in forming one-half of a 
fastening device in both the field of die cantibgs: and that 
of plastics. 

Many new screw machine fastenings” ‘have been de- 


| veloped for war equipment. Such names as: carburetor 


studs, motor mountings bolts, stainless eyebolts, brake 
adjustment screws, gyroscope struts, dome nuts—just 
to name a few—may not mean much now, but after 
the war such parts will offer endless new suggestions as _ 
assembly parts and components. The designer should 
watch the manufacturers’ announcements for. interest- 
ing pointers, and be placed on their mailing lists for 
new and to-be-available catalogs. 
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This type of switch, manufactured by the Acro 
Electric Company, has won engineering accept- 
ance in many industries for the control of auto- 

. matically operated gauging equipment, safety 

' and counting devices, and many hundreds of 
other important uses. Its accurate, dependable 
action is due largely to the resiliency and fatigue 
resistance of the contact spring, which is made 
from Bridgeport’s improved Phosphor Bronze. 

* This type of switch is designed for operation 
by precisely controlled slight mechanical pres- 
sure and a movement of only a few thousandths 
of an inch. Therefore, the Phosphor Bronze 
spring must retain its accurate, dependable ac- 
tion under constant flexing of the “tongue” while 
the remainder of the spring bends in the opposite 
direction. 

Bridgeport’s improved Phosphor Bronze com- 
bines high strength with resistance to dampness, 
fumes, severe corrosion, and freedom from sea- 
son cracking. Phosphor Bronze is tough as 
wrought iron, yet when soft annealed is so ductile 
that it can be easily formed or stamped into 
complex shapes. 

Product designers and engineers interested in 
electric switches, radio and radar, relays, tele- 
type, hearing devices, electric ranges, refriger- 
ators, time recording equipment, and the like, 
should investigate the exceptional resiliency 
and fatigue resistance of Bridgeport improved 
Phosphor Bronze. 


Mill orders accepted in 
accordance with existing 
priority regulations. 


BRIDGEPORT BRASS COMPANY 
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SMALL GEARS 


As manufacturers of high pre- 
cision small gears for numerous 
vital controls used in this highly 
mechanized war, we are literally 


‘swamped’. 


Therefore, under existing con- 
ditions, we are forced to min- 


imize further commitments 





unless they have W.P.B. urgency 
support. 


A Py eee! eee 


Gear Specialties 
ake | a ceo oe 


= 
Ke 


ee 
2650 W. MEDILL AVE. Ph. HUM. 3482 


ENCLOSED GEARED-HEAD MOTORS | 


S50 2.ft.m: to! revolution nT hows. 


Since their introduction 5 years ago, these motors 
have proved extremely satisfactory in sefVice and 
have been applied successfully to such exacting jobs 
as locating telescopes, directing radio beams, for 
voltage controllers, and many other uses. Practically 
any gear ratio from 7.2/1 up to 1,098,632/1 can be 
furnished. Furnished with either shaded-pole induc- 
tion or synchronous motor. Shaft is centrally located. 
Accurate, durable construction throughout. 


UIA AU ene 





COPPER AND POSTWAR 


(Continued from p. 124) 


The nominal composition of Chromium Copper ism 
Chromium 0.85 per cent 
Silicon 0.10 per cent 
Remainder 

The alloy is annealed when heated to 1025 deg. C andi 
quenched in water. This is known as solution-anneal iy 
It can then be cold worked similar to other copper 


alloys. Under these conditions, a one-inch hard-drawniiy 
rod would have a tensile strength of approximately 62,000HRR 


psi. yield strength (0.5 per cent extension under load) 
57,000 psi. and elongation of 20 per cent in 2 in. Elee 
trical conductivity is 40 per cent. When this hard 
worked material is heated at 475 deg. C for three hoursiim 
its properties are improved—the tensile strength being 
72,000 psi., the yield strength 61,000 psi., the elongation 
25 per cent, and the electrical conductivity 80 per cent. 
This treatment, known as precipitation-hardening an- 
neal, gives the alloy the highest electrical conductivity 
at elevated temperatures of all commercial copper alloys, 
In this heat-treated form, it has approximately the samé 
hardness throughout its cross section instead of a hard 
surface and softer core of hard-drawn copper alloys, 

Postwar uses indicate the possibility of circuit breaker 
and switch parts, contacts and commutator segments 
for fractional horsepower motors. 


IMPROVEMENTS CONTINUE 


HEN one studies the improvements that are 

being made in the field of communications— 
whether it be telephone, telegraph, radio or television for 
war apparatus—and realizes that these same improve- 
ments will be incorporated in commercial peace time 
equipment and apparatus, the uses of metals having 
good fabricating properties and good electrical conduc- 
tivity will continue in greater volume than before the 
war. Civilian needs in such apparatus have been kept at 
a minimum so that there will probably be a demand tor 
such products when materials are again released for 
their production. 

If copper were a new material, our postwar planning 
would include a study of its properties and the possible 
utilization of them. How would it alloy with other 
metals? Then the characteristics of these various alloys 
would be studied. Engineers, designers and production 
men would then be able to utilize these special charac- 
teristics where desired. These advantages include 
workability, resistance to many corroding agents, elec- 
trical and thermal conductivity, etc. However, engi- 
neers have known the inherent properties of these ma- 
terials and are using them for war work and will use 
them for peacetime. 

Among principal alloys deserving study and consid- 
eration for advantageous specification are, brasses and 
bronzes, copper-silicon, copper-cadmium, copper 
aluminum, copper-beryllium, copper-chromium, coppet- 
nickel and copper-zince-nickel combinations in various 
forms where their electrical and physical properties and 
their ease of fabrication are desirable. 
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«{ The Gaylord ‘‘Extra Margin of Safety” 


$ Was Never More Vital 

+ 

for When boxes of military supplies are tossed 
ing ae kt overboard to float ashore with the tides, boxes 
ble ie must be of the sturdiest construction to carry 
3 FOLENS AD SARENTINED their vital contents through safely. As the War 
jon Effort calls on Gaylord for more and more 
a KRAFT PAPER BAGS AND SACKS boxes to deliver supplies to the fighting fronts, 
lec- . Gaylord’s customers, too, are sharing in this ef- 
igh aba fort by accepting curtailments for civilian uses. 


BUY MORE WAR BONDS | 
“ IGAYLORD CONTAINER CORPORATION, General Offices: SAINT LOUIS 


New York e Chicagoe San Francisco « Atlanta « New Orleans « Seattle « Tampa « Detroit « Portland 
Los Angeles « Indianapolis e Houston « Minneapolis « Dallas « Jersey City « Appleton « Oakland 
Memphis e Fort Worth « Cincinnati « Oklahoma City « Greenville « Columbus « Jacksonville 
Des Moines ¢ Kansas City « Milwaukee « Bogalusa e Weslaco « St. Louis e Hamden « San Antonio 


ous 
ind 
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STAR PORCELAIN 


Should Attract 
Your Attention, 
Too! 


STAR PORCELAIN is made of nearly 
every type within certain size limits. Besides 
dust pressed electrical and refractory por- 
celains, we make low loss Steatite for elec- 
trical, electronic and for heat resistant ap- 
plications, and extruded tubes and rods. 


THERMOLAIN LAVOLAIN 


Heat resistant refractory Strong, dense, heat resistant 
porcelain. For ranges, irons, insulation. Excellent for 
radiant and immersion small parts. Widely used in 
heaters. heating devices. 


OMPANY 
Trenton 9, N. J. 


PORCE 
41 Muirhead Ave. 


IN 
GETTING INTO 


POSTWAR | 
PRODUCTION § 


Arrange Now 


for Your Transformers ! 


If your postwar product will require a transformer, there is no 
time to lose in making arrangements for a supply that will be 
adequate for your production needs. Delay in doing so may 
mean loss of postwar profits through inability to complete your 
product. We are now booking postwar business. Send us your 
specifications for a quotation. 


DONGAN ELECTRIC MFG. COMPANY 


2979 FRANKLIN ST. 


Weel sass 


WASHINGTON SAYS 


(Continued from p. 114) 


War and Navy Departments, the War Manpower Com. 
mission, the United States Maritime Commission, the 
Smaller War Plants Corporation and various branches 
of the War Production Board, is given authority under 
a directive by James F. Byrnes, Director of War Moli- 
lization, to review the placing of all cuts in production 
involving $1,000,000 or more over a four-month period 
after the procurement agency has determined the neces. 
sity of reducing or ending a program. The agencies are 
obligated only to inform the PEC staff of cases involv. 
ing smaller cuts. 

Between June 15, when the PEC staff started to 
function, and August 1, a total of 216 cutbacks was 
reviewed. Of these, no employes were to be released in 
130 cases and in an additional 35 cases the number of 
workers to be laid off, if any, was unknown. During the 
six weeks, the information supplied to the PEC staff 
was that the cutbacks would result in the lay-off of a 
total of 14,925 workers out of a total munitions labor 
force of slightly less than 10,000,000 and half of this 
number was concentrated in four cases. Some of these 
workers will not be released in all probability until the 
beginning of 1945. 

In most instances, OWI reported, workers and equip- 
ment displaced are being quickly absorbed by other work 
in the plants where the cutbacks occurred. In 52 cases— 
about 23 per cent of the total—the workers affected by 
the cutback were either shifted to other contracts held 
by the plant or transferred to work on new contracts 
placed as a result of action initiated by the military 
sub-committee of the PEC staff. In 15 other cases the 
cutback relieved the company of the necessity of re- 
cruiting new workers, while in an additional 58 in- 
stances the managements reported that no workers were 
being released without explaining how they were to be 
absorbed. In two cases the managements reported that 
no workers were being released, that the workers were 
being transferred to civilian production. Several plants 
reported that normal turnover would make it unneces- 
sary to lay off any workers. 


Needed Government Steps To Start Reconversion. 
A statement has been filed with the Senate War Con- 
tracts Subcommittee at the request of Senator James E. 
Murray, its chairman, by the Automotive Council for 
War Production, setting forth its view on how the Gov- 
ernment can ease the problems created by the mass 
termination of war contracts which are expected to fol- 
low the end of the war in Europe. 

Specific action must be taken by the Government be- 
fore many individual company steps toward reconver- 
sion can become effective, the statement indicated. 

Guidance from Congress on policies to be pursued and 
decisions to be made in disposing of Government-owned 
property now occupying space in industrial plants is 
needed by procurement officers and contracting officials. 

Specific council recommendations are: 1. Carty 
through the Congressional plan to deal realistically now 
in legislation. with the remaining questions of Govern 
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TAM 


ELECTRICAL ZIRCON 
INSULATING CEMENTS 


TAM Zircon Electrical Insulating Cements find increasing 
application in strip heaters, range elements, flat irons, 
and the like. These low-priced insulation compositions 
are quickly and easily applied by extrusion, pressing, 
ramming or mud casting, and maintain their excellent 
properties for an exceptionally long period. The follow- 
ing are-some of their physical properties: 
Operating Leakage 0.002 to 0.004 M. A. 


Humidification Leakage 0.1 to 0.4 M.A. 
Return After Humidification 15 to 30 seconds 


Stress Leakage, cold @ 1500 volts D. C. 0.5 to 0.7 M.A. 
Stress Leakage, hot @ 1500 volts D.C. 0.4 to 0.5 M.A. 


it will pay you to investigate these cements. Samples and details 
will be gladly furnished. Development engineers, located in central 
parts of the country, are at your service. 


ANIUM 


ALLOY MANUFACTURING COMPANY 


IRCONIUM “y TITANIU 
PRODUCTS 





For the Best In 
SHH ee 
eee 
ELECTRICAL PROTECTION 


Get 
ehh? 
Y 


ELECTRICAL INSULATING 


VARNISHES 


Get complete information on 
the- complete line of Pedigree 
impregnating Varnishes—Fin- 

‘ishing Varnishes — Protective 
Sealers—Sticking Varnishes — 
Coreplate Varnishes— Insulating 
Compounds. Write for the free 
40-page book. 


7ée P. D. GEORGE CO. 


5200 North Second Street.« St. Louis 7. Mo. 


ment policy on removal, disposal and reconversion. 2 
Train sufficient Government and industry personnel to 
carry out procedures and policies for rapid clearance of 
plants. 3. Start now, wherever possible, on inventories, 
estimates, classifying equipment, segregating various 
types of materials and scrapping useless materials. 4. 
Earmark machine tools and equipment. Designate 
which are to be transferred to Government arsenals, 
stored for standby purposes, sold to industry, or 
scrapped. 5. After reducing the quantities by actions 
outlined above, allocate storage space according to each 
contractor’s requirements. 6. Set uniform standards 
for indoor and out-of-doors storage. 7. Indicate imme- 
diately which facilities will be kept in operation indefi- 
nitely, which ones will be kept in partial operation, which 
ones will be kept intact as standby plants, and which 
ones will be permitted to reconvert to peacetime pro- 


| duction, partially or completely. 


Dry Cell Batteries. \WPB has announced that re- 
strictions on the use of iron, steel, copper and copper 
base alloy in the manufacture of dry cell batteries have 
been removed to facilitate increased production of such 
batteries, which are urgently needed for war purposes. 

WPB also announced that restrictions on the use of 
aluminum, copper, copper base alloy, iron, steel, zine, in 
the production of flashlights and other portable electric 
lights operated by dry cell batteries have been relaxed 


| to some degree. 


No new flashlight or other portable electric light may 
be sold by manufacturers except to fill orders rated 
AA-5 or higher. New portable electric lights purchased 
from a manufacturer after July 18, 1944, may be resold 
only to fill orders rated AA-5 or higher or orders certi- 
fied under Priorities Regulation No. 19. 

This regulation permits farmers to apply a AA-2-X 
rating for the purchase of flashlights. Previously port- 
able electric lights were permitted to be sold to fill orders 
rated A-9 or higher. Provision has also been made for 
WPB regulation of the delivery and use of zinc shells 


| for dry cell batteries. 


| 





The revised provisions governing production and dis- 
tribution of dry cell batteries, portable electric lights 
and zinc shells have been established in Limitation 
Order L-71, as amended July 18, 1944. The terms 
under which metal flashlight cases may be distributed 
in the third calendar quarter of 1944 are set forth in 
Direction 1 to the same order, issued simultaneously. 
As before, dry cell batteries and portable electric lights 
are to be produced and delivered in accordance with 
individual production quotas, issued quarterly by WPB 
to manufacturers upon application on Form WPB-2719 
(formerly PD-880). 

Aluminum, previously prohibited from use in the 
manufacture of portable electric lights for civilian pur- 
poses, may now be used to make reflectors, officials ex- 
plained. Copper and copper base alloy may be used for 


| plating current carrying parts other than cases. The 


use of copper base alloy was permitted previously, but 


only for plating electrical contacts. 


Iron and steel (in the form of tin mill blackplate re- 
jects, and wasters only) may be used for any type of 
portable electric light, it was announced. Use of iron 
and steel formerly was permitted for certain parts of 
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NEW-esna DATA BOOK and CATALOG 


Sheindese Stoet_| 59,200 | 71.3978__- 
Seakat 26,350 | 31,040 | 24.81 


Actually this is an engineering handbook. It’s packed full of 
information every design engineer wants to know—full of 
details every purchasing man has to have. 


In easy-to-find, tabulated form it gives you dimensions, 
materials, strength, weight and finish of the thousands of 
Elastic Stop Nuts that are available. 


Right at the time when new products, new designs and new 
problems are heading for the drawing boards, this book puts 
in quick-to-find form, important design facts and special uses tn 
for these self-locking fastenings. 


% 
- e Mery 
es, 


. Quantity Limited gg £Say wee 
This book will save you time and frequently a lot of figuring. WRITE ON YOUR COM- “nt Oy 
Yet it costs nothing. You may have a copy —free. Quantity PANY LETTERHEAD. OR 


limited. Mail this coupon or drop us a line on your company 
letterhead. ATTACH THIS COUPON 
AND MAIL TO: 


DEPT. K.: 1060 BROAD ST., ~ Ss 
E S N A NEWARK 2, NEW JERSEY. — 
(eS A A A A A A TE SN NE 
Please send me a copy of 


TRADE MARK OF the ESNA Data Book and Catalog. 
ELASTIC STOP NUT CORPORATION OF AMERICA 


oe ~ eae 


Lock fast to make things last 


BUNION, NEW JERSEY AND LINCOLN, NEBRASKA 


peeeaeemaman 
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PM Aercelen- 


TRANSFORMERS 
and COILS 


ar 


a 


Standard and 
CUSTOM 
CONSTRUCTION 
Oma 
ST eRe RAL TIES 


Meh 
engineering 
Tamale: 
ChE 
available 


HERCULES ELECTRIC & MFG. CO. 


RPORATE 


2416 ATLANTIC AVENUE * BROOKLYN 33, N. Y 


DC and AC WELDERS « TRANSFORMERS * MAGNETIC CLAMPS * SOLENOIDS 
RIVET HEATERS * SPOT WELDERS * FLUORESCENT BALLASTS * SPECIAL CONTROLS 


flashlights and for any part of other types of lights. In 
addition to its previously permitted use in plating and 
electrical contact fittings, zinc is available for reflectors. 


Cadmium. WPB has announced additional uses for 
low-melting point alloys containing cadmium which are 
permitted under a new revision of restrictions applicable 
to this metal. 

In announcing the revision, which is contained in 
WPB General Preference Order M-65, as amended 
August 8, 1944, WPB officials pointed out that most 
low melting point alloys (those which melt at tempera- 
tures below the boiling point of water) contain cadmium 
and are therefore restricted by the order. 

Under the amended order, permitting additional uses: 
1. Cadmium may not be used in the manufacture of an 
alloy to contain more than 6.5 per cent of cadmium ex- 
cept for (a) anchorage for bushings in drill jigs and 
punch press dies and (b) location of control points and 


SMALL SIX-ELEMENT OSCILLOGRAPH} 


- 


DESIGNED primarily for 
tests on war devices this 
oscillograph is unusually com- 
pact. It is a little more than 
half the size and weight of 
a standard six-element unit. 

The General Electric prod- 
uct can record simultaneously 
six different measurements ; 
the vibratory motion of 
stresses set up in such parts 
as struts during the flight 
of a plane, for example, or 
current and voltage perform- 
ance of various t of elec- 
tric equipment. It is also 
adapted for making electrical 


and mechanical tests in ships, 
in power systems, and in 
industry. Each of the six 
circuits to be measured enters 
at the right where their 
characteristics are translated 
into six different beams o! 
light. Each beam registers as 
a thin line on the photo- 
graphic paper rolled up at 
the left, thus forming a per- 
manent, composite record. 

Here Designer George 
Hupman of the General En- 
gineering Laboratory demon- 
strates the unit to an engi- 
neering assistant. 
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Rivet making 1s a fine art at Alcoa... 


Consider this special rivet, for example. Manu- 
facturing specifications are rigid; tolerances 
are close, angles must be accurate where differ- 
ent diameters meet, the shank straight and the 
head concentric. Alcoa is proud to have shared 
in getting this item into production. 

Produced in millions on headers, these rivets 
are then heat treated to develop maximum 
strength and finally given an Alumilite finish 
(process patented). Here you have quality and 
quantity production at its best, with costs held 
to a minimum—typical Alcoa production. 

Aluminum alloy rivets make possible a 
maximum saving in structural weight. They 
offer greatest resistance to corrosion. Alcoa 


manufactures rivets of all types, in aluminum 
alloys to suit every use. 

How-to-do-it information is contained in 
Alcoa’s booklet, “Riveting Aluminum”. Also 
available is the catalog “Standard-Screw 
Products” which contains weight and dimen- 
sional data on standard Alcoa rivets. Copies 
will be sent to you free. The sound motion 
picture, “How to Rivet Aluminum”, depicts 
the making and testing of rivets, preparation 
of the work, the actual riveting and final in- 
spection. This picture may. be borrowed from 
the Motion Picture Department, ALUMINUM 
Company or America, 2179 Gulf Building, 
Pittsburgh 19, Pennsylvania. 


ALCOA VALUMINUM 
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for ELECTRICAL 
PORCELAIN 


of any type or shape 


Just write 


THE COLONIAL 
INSULATOR CO. 
937 Grant St., Akron 11, O. 
Branch Office 
2753 W. North Ave. 
Chicago 47, Ill. 


I ENGINEERS: Here's 
the BIG POINT about 


AMPERITE 
REGULATORS 
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surfaces (except floor grouting) in construction of fix- 
tures. 2. Cadmium may not be used in the manufacture 
of an alloy to contain more than 10 per cent of cadmium 
except when the alloy is used: (a) in plastic fire control 
instruments for the mounting of optics. (b) For seals 
between brass and glass parts of liquid high voltage 
fuses. (c) In the manufacture of inspection gauges. 
(d) In the process of bending thin wall tubes. (e) In 
the process of bending finished roll-formed and extruded 
shapes likewise. 

Most alloys melting at temperatures below 212 deg. 
F contain cadmium and therefore are subject to restric- 
tions of the order regardless of the percentage of cad- 
mium which they contain. The amendment permits the 
use of one half per cent cadmium in zinc and zinc type 
metal alloys. It also clarifies the appeals previsions ap- 
plicable to cadmium. 


General Scheduling Procedure. It has been an- 
nounced that the War Production Board is authorized 
to require the filing of reports on order boards (deliv- 
ery sequence reports covering orders on hand) from any 
person manufacturing products that are subject to the 
General Scheduling procedure contained in Order 
M-293. 

This applies to the so-called Class Y products as well 
as to Class X products under terms of the order, it was 
pointed-out. Persons desiring to place purchase orders 
for Class Y products must first obtain permission from 
WPB, according to terms of the genéral scheduling 
order. Manufacturers of Class X products are required 
to file reports on their order boards at specified intervals 
unless they are specifically excused from doing so. 


Definition of Used Machine Tools. Many ques- 
tions have arisen concerning the definition of used ma- 
chine tools and the necessity for preference ratings in 
connection with sales of used machine tools. 

Priorities Regulation 13 (Section (b) (5) defines 
“used materials” as “any industrial materials or finished 
pioducts which have been put into actual use.” Section 
(c) (4) of that regulation provides that “used materials” 
may be sold freely to anyone unless there is a notation 
on List A or B to that regulation restricting the sale of 
a particular type of used material which the holder may 
wish <o sell. 

Lists A and B to Priorities Regulation 13 do not con- 
tain any restrictions on the sale of used machine tools. 
Therefore, a used machine tool may be freely sold to 
anyone. A machine tool is to be considered a used ma- 
chine tool when it has been put into operation and run 
for purposes other than testing. 

There are a small number of new machine tools which 
have been delivered to a customer but which he did not 
put into actual use because of reduction or cancellation 
of contracts or for other reasons. These may still be 
in crates in the buyer’s plant or may have been installed 
but not operated on production. Under List B to Pri- 
orities Regulation 13 even these tools may be sold in a 
special sale without a rating to those persons who fall 
within one of the four categories contained in List B. 
Such machine tools are listed as “W. O. P.” (Without 
Priorities) in each of these categories. A “special sale’ 
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LOW LOSS i HIGH 
AT [a der) MECHANICAL 


HIGH - FREQUENCY ie 8 STRENGTH 


Until now most of the better high frequency insulators have been either brittle 
or subject to deformation at elevated temperatures. With the development of 
glass mat base Formica there is available an insulator that allows only minimum 
losses at high frequencies and at the same time retains the mechanical strength 
and machinability that is characteristic of other grades of Formica. 


For low losses at high frequencies we suggest that you test Formica Grade 
MF 66 which has been found to be the answer for antenna insulators and coil 
forms on airborne and ground installations. It withstands the vibrations and 
mechanical stresses to which military radio equipment is subject. This material 
is resistant to attacks of fungus growth and can be used in the tropics. 


Sample on request. “The Formica Story” is a moving picture showing the 
qualities of Formica, how it is made, how it is used. Available for meetings 
of engineers and business groups. : 


FORMICA INSULATION COMPANY 
4638 Spring Grove Avenue 
Cincinnati, 32, Ohio 
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JONES BARRIER STRIPS 


Solve Most Terminal Problems 


A compact, 
sturdy ter- 
minal strip 
with Bake- 
lite Barriers 
that provide 
maximum 
metal to 
metal spacing and prevent direct shorts from 
frayed wires at terminals. 


6 SIZES 

Cover every requirement. From 34” wide and 
13/32” high with 5-40 screws, to 244" wide and 
144” high with 14"-28 screws. Jones Barrier 
Strips will simplify as well as improve the 
electrical connections of your products. 
Three lines of Jones Multi-Circuit Plugs and 
Sockets fulfill every connecting requirement. 
Hundreds of standard terminals. 


Write today for catalog listing complete line 
of Jones Electrical Connecting Devices. 


HOWARD B. JONES COMPANY 


2460 WEST GEORGE ST. CHICAGO 18, ILL. 


THE HILLIARD 


a 


WZ. Kenning CET) 


* 
writ 
Re 


106 West Fourth St Elmira. New York 





is defined as a sale of a material or product for a person 
who does not, in the regular course of his business, sell 
it in that form. The term thus includes sales by persons 
who have purchased machines for production purposes 
but who have never put them into actual use and are 
not engaged in the regular business of selling various- 
machine tools. 

List B states the four categories of-buyers to whom 
these delivered or unused machines may be sold without 
a rating. These categories include a manufacturer, any 
user, any reprocessor, and any wholesale dealer. These 
terms are all explained at the head of Lists A and B. 
Briefly stated, a producer means anyone who makes 
machine tools; a reprocessor means anyone who buys 
used machine tools and rebuilds them; a user includes 
anyone who buys used machine tools and rebuilds them ; 
a user includes anyone who will himself use the machine ; 
and a wholesale dealer means anyone whose regular 
business consists in whole or in part of the sale of ma- 
chine tools from stock to other persons for resale. 

The foregoing pertaining to priorities required for 
used machine tools or for special sales of new machine 
tools previously covered but not put into actual use does 
not relate to the priorities necessary to purchase those 
machine tools which remain in the hands of machine 
tool builders or their distributors under Defense Plant 
Corporation machine tool “pool orders” placed with 
such machine tool builders. Those machines constitute 
new and undelivered machines and may be delivered 
only pursuant to preference ratings supplied in accord- 
ance with Order E-1-b. 

The types of machine tools, manufacturing machinery 
and similar equipment for which unrated purchase or- 
ders may now be placed are covered by the following 
WPB orders: E-1-b machine tools, E-9 precision meas- 
uring instruments and testing machines, E-11 foundry 
equipment and metal melting furnaces, L-89 elevators 
and escalators, L-123 general industrial equipment, 
L-193 conveying machinery and mechanical power trans- 
mission equipment, L-221 electric motors and genera- 
tors, L-226 printing trades machinery, L-250 electric 
motor controllers, L-268 oxy-acetylene apparatus, L-287 
portable conveyors, L-298 resistance welding equipment, 
L-311 logging, lumber and wood products machinery 
and equipment, L-314 lubricating equipment and L-332 
container machinery. 


Aircraft Lighting Equipment. In the Table of 
Acceptable Assemblies of Order L-327 as amended by 
the War Production Board recently, additional types of 
aircraft lighting equipment and more manufacturers are 
listed. A number of items formerly certified exclusively 
by the Army Air Forces are now also certified by the 
Navy Bureau of Aeronautics for use in naval aircraft. 

The table, which supplements the order as a guide to 
manufacturers and purchasers, lists the types, specifi- 
cations and manufacturers of aircraft lighting equipment 
that have been certified as acceptable by the Aeronautical 
Board, Army Air Forces, Navy Bureau of Aeronautics, 
or the Civil Aeronautics Administration. First issued 
with the order in February, 1944, the table is revised 
from time to time to keep it up-to-date. 

Among items now certified as acceptable by both the 
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BALDOR glass-insulated motors are BALDOR totally enclosed motors, BALDOR fan and blower motors, Fully compensated D.C. motors; avail- 
used for all applications; especially STREAMCOOLED DESIGN, available gimbal - mounted, assure Quiet able in standard and low voltage for 
recommended where limited space in 1 ph., 3 ph. and D. C. Operation. truck, railway and traction service. 


25th YEAR of 
AY) t engineering service 
to motor buyers 

BETTER MOTORS 


Regardless of mechanical specifications and cur- 
rent characteristics required, Baldor is qualified by 
experience to handle your motor problems. The 
complete Baldor line includes all types of motors 


1/20 to 20 H. P. 
BALDOR face-mounted ver- 


STREAMCOOLED DEsi@n, BALDOR ELECTRIC COMPANY, ST. LOUIS 10,MO. — BALDOR face -mounted horizontal motors; 
1 ph., 3 ph. and D.C. District Offices in Principal Cities 1 ph., 3 ph. ond D.C. , 


FE 


Ma Ua 


From many years experience in the production of ALNICO 


permanent magnets, The Arn Co seralaset ae Oenirihmert 


prepared an authoritative, up-to-date manual of valuable 


information on the design, production and application of 
the modern permanent magnet 


Contents include such subjects as Magnet Materials, Resist 


ance Comparisons, Physical and Magnetic Properties, De 


j 


magnetization and Energy Curves, Fabrication, Design and 
Testing. Charts and tables illustrate and explain 
aspects of the discussion 


; 7 
Recent improvements have opened many new fields 
aR a ee a duce the cost and impro 


efficiency of many devices, 


| ‘ 
Write today for your copy on your company letterhea 


ee ee eee eee iia 


Specialists in the 


A N 
ARNOLD ENGINEERING But i | Manufacture of ALNICO- | 


147 EAST ONTARIO STREET, CHICAGO INOI PERMANENT MAGNETS / 
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, Army and Navy are certain types of cockpit lighting 
equipment and indicator light assemblies. WPB officials 
said these additional certifications meet one objective of 
the table—the ultimate joint army-navy certification of 

| all military items. 

| The amended order also clarifies restrictions on manu- 
facture by stating that equipment is certified as accept- 

| able by the AAF and the Navy Bureau of Aeronautics 
not only where Aeronautical Board Specifications are 

| not applicable, but also where such specifications are 
| applicable but where qualification tests have not been 
| completed. No substantial changes are made in the 
| restrictions. 


Troubled with a 


wa 
PROBLEM? 


Bring if to 


DIAMOND 
War Production Board officials informed a 


| Silver. 

G | joint meeting of the Silver Producers and Distributors 
| Industry Advisory Committees recently that consump- 
| tion of all kinds of silver—foreign, treasury and do- 
mestic—will be about 10 per cent higher this year than 
_ in 1943, with military requirements indicated as in- 

creasing steadily. 
Despite the increased demand and use of silver, do- 
mestic production and foreign importations will be 
_ lower than in 1943, government officials predicted. The 
| loss occasioned by the recent Mexican mining strike 
may be offset, however, by increased Mexican ship- 
ments to the United States, later this year, it was said. 
Order M-199 was discussed by the committees, espe- 
cially the clarifying provisions that seek to overcome 
possible abuses in the use of silver by small manufac- 
turers and those employing hand tools. WPB repre- 


LOCK WASHERS 


Diamond G Lockwashers 
have positive spring action. 
controlled tension — built to 
hold tight . . . last longer. 
Available in all finishes and 
sizes from No. 0 to 3”°— a com- 
plete AN 935 series. 


HEAT TREATING 


Heat treating of small parts 


up to 2” x 2” that can help 
you speed your production... 
reduce rejects . .. and cut 
costs. For quick, economical 
heat treating check with us 
first. 


STAMPINGS 


Whatever your requirements 
are in small stampings Dia- 
mond G has the equipment 
- ++ engineering “know-how” 
. - « and service to produce 
parts quicker, better and at 
low costs. 


FLAT WASHERS 


Flat washers in all sizes and 
finishes. Quick service and 
deliveries are yours when you 
order from Diamond G. For de- 
tails on how Diamond G can 
help you solve your parts 
problems write to... 


GEORGE K..GARRETT CO. 
1421 CHESTNUT ST., PHILADELPHIA 2, PA. 


DIAMOND G PRODUCTS 


sentatives pointed out that the new one-time reporting 
form is to be filed by manufacturers of List B items re- 
garding their silver quota, which is based on their use 


| of silver in 1941 and 1942 in the manufacture of these 


items, such as jewelry and tableware. 


Small Businesses. The Board of Directors of the 
Smaller War Plants Corporation has announced a new 
loan policy that liberalizes regulations with respect to 
suspension of payments on principal and reduction in the 
rate of interest, after an investigation of the needs of 
small business during the contract termination period. 

The new policy sets forth the following conditions: 
1. Type of loan: Loans must be made to provide work- 
ing capital in connection with a war contract. Loans 
made to provide fixed assets or for other purposes will 
not be eligible. 2. Termination of Contract: The war 
contract, for the completion of which SWPC supplied 
the working capital, must be terminated for the con- 
venience of the Government. Contracts terminated be- 
cause of the default of the borrower will not be eligible. 
In the event of partial termination of the war contract, 


_ the new policy will apply to a proportionate part of the 
_ loan in question. 


Mr. Maverick, Chairman, Board of Directors, pointed 
out that the new loan policy was not an innovation in 


| government finance, but merely represented the SWPC 
| adoption of some of the principles of the V and VT 
| loans previously authorized by Executive Order and by) 
| regulations of the Federal Reserve Board and the war 
_ agencies. The importance of the SWPC policy is that 
| the little business man who has a loan from SWPC 
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SPLIT-SECOND 


PROBLEM: The operation of Curtis & 
Marble Machine Company’s Type CMR Auto- 
matic Textile Shear demands a split-second 
timing device for continuous and accurate 
high-speed action. Its four shear revolvers re- 
move surface or selvage threads from rayon 
and cotton cloth. When a sensitive detector 
“feels” a seam, broken needle, or other foreign 
substance which might damage the shears, 
the revolvers are instantly reversed until the 
obstruction has passed. This interval — mea- 
sured in seconds and occurring several times a 
minute — must be automatically controlled. 
The operation further requires that a second 
obstruction, appearing after the revolvers have 
been reversed, must serve to maintain them 
in reverse until it, too, can travel beyond 
the shears. y* 


SOLUTION: When Curtis & Marble decided 
to replace the complex and expensive mechani- 
cal device through which this timing operation 
had been accomplished, all timing methods 
were thoroughly investigated. Only Photo- 
switch Timer T15U offered both split-second 
accuracy and long-life, frictionless operation. 
Electronic, it eliminated all but one moving 
part — guaranteed maintenance-free, un- 
limited-life accuracy. Today, after three years 
of textile-mill operation, Photoswitch Elec- 
tronic Timer is an integral part of every 
Curtis & Marble Automatic Textile Shear. 


x a x 


Photoswitch Incorporated also manufactures photo- 
electric and electronic equipment for level control 
of liquids and powders, smoke density indication, 
turbidity control, automatic inspection, machinery 
safeguards, counting, conveyor control, property 
protection, and similar industrial applications. 


Mélanie Lime Contin 











































How Photoswitch Electronic Timer 
Functions on Automatic Textile Shear 


On seam detection, shear revolvers are reversed 
and TI15U starts timing jnterval sufficient to 
allow obstruction to pass beyond last shear 
— usually 2.5 seconds. At end of interval, 
timer relay operates magnetic switch to 
restore shears to cutting direction of rotation. 
If second obstruction appears during reversal 
period, timer immediately recycles to start 
second interval, thereby maintaining revolvers 
in reverse until second obstacle is safely 
out of way 






































Photoswitch Electronic Timer T15U 


Times any interval from 1/20th of a second to two minutes 

. . other models to ten minutes. Electronic operation elimi- 
nates moving parts, friction, wear — guarantees complete ac- 
curacy over an unlimited period. Spraying Equipe on Injection 




















Moulding Machines, Automatic Spraying Equipment, Process 
Controllers, Embossing Presses, Automatic Machine Tools, etc. 


Write for Bulletin 901-A. 
















TOSWITCH 


INCORPORATED 


CAMBRIDGE 42, MASSACHUSETTS 
District Offices in All Principal Cities 
PHOTOELECTRIC AND ELECTRONIC CONTROLS FOR EVERY INDUSTRIAL PURPOSE 
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Here is an interesting electric motor, 

designed and manufactured by E.M.C. — 1/50th 
H.P. universal type with built-in gear reducer. 
Two shafts, each with a different speed, are ap- 
parent in the illustration. One from the gear re- 
ducer and the other direct from the motor. The 
manufacturer for whom this motor was designed, 
had a problem and by bringing it to E.M.C. en- 
gineers he secured this interesting solution. 
Because of its two speed feature, it is of great 
value in flexible shaft, industrial applications. 
This is only ohne of the many fractional H. P. 
electric motors pens a and developed by E.M.C. 
to fit a specific need and application. Many stand- 
ard motors are available too, in H. P. requirements 
up to 1/15th, although most of our motors are cus- 
com-designed and custom-built to the special speci- 
fications of design engineers. 


Motor Service Sheet. Feel free to have your engineers 
call upon our Electrical Engineers for special help on 
special electrical problems. 


TRADEMARK 


NT Elites 






1204 State Street Racine, Wisconsin 


EN REGISTEREDSD 





| contractor, therefore, in paying SWPC a rate of 2% 





| the Superintendent of Documents, Government Print- 





For quick, time-saving quotation service, write for our 


CUSTow. punt FRACTIONAL HP, WOTORS TERE INDUSTry 





will have the same advantages as big business. Mr. 
Maverick stated further that under the new policy, when 
a contract is terminated for the convenience of the Gov- 
ernment, all payments on the loan made to finance that 
contract will be suspended until the termination claim 
of the contractor is paid. Heretofore, SWPC loan 
agreements have made no reference to the termination 
of war contracts, and the borrower was required to make 
regular payments even though his funds might be tied 
up in a termination claim that might take months to 
settle. Under the new policy, the contractor will pay 
SWPC when his termination claim is paid. 

It was also pointed out by Mr. Maverick that the 
interest rate will be reduced to 2% per cent, which is the 
rate to be paid to the contractor by the war agency on his 
termination claim under the Contract Termination Act, 
recently enacted by the Congress, and will be payable 
only upon settlement of the termination claim. The 



















per cent, will pay exactly the same rate he receives, and 
there will be no loss or profit to anyone on the final 
transaction. 







United States Government Manual. The summer 
1944 edition of the United States Government Manual, 
the official handbook of the Federal Government, will be 
available for distribution after September 21, the Office 
of War Information has announced. The print order 
on the manual is being limited because of the paper 
shortage, and individuals and firms that use the manual 
are asked to place their orders in advance of the publica- 
tion date so that their requirements may be covered 
when ordering the run of the copies. 

The new summer edition includes data on Government 
agencies and activities in the war program that have 
come into existence in recent months as well as revised 
information on all departments, agencies and_ the 
branches of the Federal Government. 

The manual can be ordered at a cost of $1 a copy from 

























ing Office, Washington 25, D. C. Large business or- 
ganizations may obtain a discount of 25 per cent on 
orders of 100 or more copies that are delivered to one 
address only. 















Wire and Cable. All component parts going into com- 
pleted wire and cable will now be handled by the Copper 
Div., which has been made a claimant agency, War 
Production Board officials informed the Copper Wire 
and Cable. Industry Advisory Committee at a recent 
meeting. 

The Copper Div. will be responsible for representing 
the wire and cable industry in conjunction with other in- 
dustry and material divisions on such products as cotton, 
steel, polyvinyl chloride and other materials going into 
finished copper wire and cable. 

The supply of components is tight, but additional 
capacity for some elements may soon be provided, and 
delivery of others may be assured by direction, the com- 
mittee was told. Based on the present order pattern, 
third-quarter requirements for copper wire and cable 
will exceed the productive capacity of the industry, a 
WPB official predicted. 
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When that Great Day dawns you'll be in 
the market for new types of components 
for your electronic devices now in the 
planning stage. Among your needs will 


be resistors embodying those characteris-. 


tics which the new applications demand. 


For months, in the midst of war produc- 
tion, the IRC Engineering Staff has been 


looking ahead—designing, adapt- RS FOR P ERtap, 


ing, testing, perfecting—to in- 


. 
corporate in peacetime re- * 


+ 
+. 








sistors special features developed for 
war uses and which will anticipate in- 
dustry’s future requirements. 


Yes, “IRC will be ready” to supply re- 
sistors of a// types on a mass production 
basis. ...In the meantime and without 
obligation, our Research Engineering De- 
partment invites you to discuss with them 
(confidentially, of course) any re- 
sistor problems connected with 

your peace-time production. 
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Multi-Contact Timers 


With solenoid operated start 


mechanism for remote control. 


These can be controlled to go through a 
complete cycle or any part and stop. 


Reclosing momentary start button will either con- 


tinue or repeat cycle, as desired. Can be arranged 


so that in event of power interruption, it is neces- 


sary to again press button to continue cycle, or 


after power is restored to automatically continue 


cycle of operation. 


Send for Bulletin 3000. 


Type MC4 


ACME BIAS TA 


(VARNISHED) 


THE 

TAPE 

FOR THE 
NEED OF 
THE HOUR! 


THE ACME WIRE CO. 
NEW HAVEN, CONN. 


PES 


HAVE THE 


Extra Stretch 


NEEDED FOR 
| FASTER, BETTER 


WAR WORK 


These special-formula tapes fit corners 


and crevices as smoothly as though 


“poured”? in! Their exceptional flexi- 


bility and tensile strength are due to | 


Acme factory-tested varnishes, high- 


est grade cotton, and careful proc- | 


essing and inspection. This in- 
sulation is available in tapes, 
bias and straight, and in rolls 
up to 36” wide. Yellow or 
black; choice of finishes. 
Whether for war or civilian 
production, they are big 
time savers. Samples on 

request. 


Haven, Conn. 


MAGNET WIRE — COILS — VARNISHED INSULATIONS 
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| in Fig. 8. 
| each speed, and is to be operated by 2-wire control (such 
| as a drum switch) some savings on control will result 





| torque slip ring induction unit. 


MACHINE SPEED 


(Continued fram p. 122) 


| speeds, consequent pole or separate winding type, with 


variable torque, constant torque, or constant horsepower 


| characteristics. A starter for a 4-speed constant torque 


consequent pole motor with overlapping speeds is shown 
If the motor has a separate winding for 


from buying four separate magnetic starters ; however, 
for consequent pole motors or for other than 2-wire 
control, a special starter must be used. 

Multi-speed motors of the induction type are most 


EXCITATION + 
VOLTAGE = 


Fig. 9 Fundamental variable voltage circuit. 


Modification of variable volt- 
age control by series fields. 


common,.but they are also made synchronous. Large, 
2-speed synchronous motors are in use on mixers in 


| synthetic rubber plants; the control is arranged so that 


as the viscosity of the mixture decreases a current sensi- 
tive relay in the line automatically changes the motor 


_ to the higher speed: The main purpose of the syn- 
| chronous motor is power factor correction. 


Of interest also is the multi-horsepower, single speed 


| motor since it has successfully replaced an earlier multi- 
| speed motor, at certain specification points. This earlier 


power source was a 2-speed consequent pole contsant 
In addition to the 
two primary speeds, the speed was adjustable over the 
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U. S. Patent Re: 18144 
Sole Mfrs. and Licensees 
in U.S. A. 


For thrust-load fixing, and shaft and 
housing applications, Waldes Truarc 
provides distinct advantages over nuts 
and bolts or wedges and washers ... it 
reduces dimension and weight. . . saves 
material . . . cuts manufacturing time .. . 
simplifies assembly and dis-assembly. 


On request, we will gladly furnish 
samplesjand full data for your tests. 


& Waldes Truarc presents 

a significant advance in retaining rings. 

It spreads or contracts without dis- 

tortion, always retaining its perfectly 
fitting circular contour. 


WALDES KOH ~-I+-NOOR~-INC. « LONG ISLAND CITY, N. Y. 


CANADIAN REPRESENTATIVES: PRENCO PROGRESS & ENGINEERING CORPORATION, LTD., 72-74 Stafford St., Toronto 
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SELF-LOCKING SET SCREWS 
Hold Against All Vibration 


For assured dependability, use “UNBRAKO”’ Self- 
Locking, Hollow Set Screws with the KNURLED 
POINTS. 


Past performances over long periods in a vast 
variety of applications have marked “UNBRAKO” 
Knurled Point Hollow Set Screws as 
uniquely SATISFACTORY because 
they won’t shake loose—come Hell 
and high water. They’re strong and 
hard. . . . their hex socket won't 
round. and they positively 
stay put. 


The 
“UNBRAKO” 
Hollow Set 
Screw With 
Knurled Cup 
Point. Pat’d. 
& Pats. Pend. 


The Knurling of 
Socket Screws Send for the 


Originated ‘““UNBRAKO” 


With Catalog of 
“UNBRAKO” Screws. 
Years Ago. 


OVER 40 YEARS IN BUSINESS 


STANDARD PRESSED§STEEL CO. 


JENKINTOWN, PENNA. BOX 594 
—— BRANCHES —— 
BOSTON + DETROIT + INDIANAPOLIS * CHICAGO,« ST. LOUIS « SAN FRANCISCO 
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usual range of an ordinary wound rotor motor by sec- 
ondary resistance. It was eventually found that the 
adjustable speed was a relatively unnecessary feature 
in many applications, the important thing being the 
change in horsepower and torque—the former obtained 
by the change in primary connections, the latter by the 
secondary resistance. The first step was a dual horse- 
power motor, a typical rating being 40/15 hp. at 900 
rpm. Subsequently triple horsepower motors were de- 
veloped, horsepower ratings being eventually standard- 
ized in the ratio of 1.0/0.7/0.4. These motors can be 
used in oil well practice to pull rods and tubing, as well 
as for, pumping, with operation near their maximum 
rating so as to secure the advantages of high efficiency 
and high power-factor. These advantages may seem 
small, but on portable installations and private gen- 
erating systems they determine the size of conductors 
and the size of primary generating equipment and easily 
justify the cost of the slightly more expensive motor 
having connections for reduced horsepower ratings. 
The moral is that speed control is not always necessary, 
even in applications where it has been considered so 
for many years. 

Lack of space prevents a discussion of motors of spe- 
cial design which are largely of academic interest, 
while ac, series, repulsion, drag cup, and other motors - 
common in the small and miniature sizes, are not made 
in large sizes, and are consequently omitted from this 
somewhat specialized discussion. 


TWO METHODS FOR_D._C. 


HERE are just two methods in.common use for 
obtaining speed control with dc. motors. One is to 
change the voltage applied to the field; the other is to 
change the voltage applied to the armature. The funda- 
mental relation of the speed of a dc. machine is ex- 
pressed by the equation in 
N=—k 


t g 
wherein 


N is the speed in rpm. 

es is the back emf., or voltage generated in the arma- 

ture. 

9 is the flux. 

k is a design constant. 

It is important to note that es is very nearly equal to 
the applied terminal voltage of the machine at normal 
operating voltage, so the speed is a direct function of the 
applied armature voltage regardless of the load. Also, 
assuming a linear saturation curve for the field, the flux 
% is a direct function of the field current, so the speed 
varies inversely with the field current until the latter 
becomes so weak that not enough torque is produced 
to carry the load. This relationship holds for constant 
armature current ; if the armature current changes there 
will be a change in the field demagnatizing component 
of the armature mmf. This is likely to be small but 
cannot always be neglected ; indeed, it is used to advan- 
tage in some controls. 

The torque produced by a motor depends on the re- 
action between the field and armature fluxes, and is 
equal to their product. To a first approximation fluxes 
may be replaced by armature and field currents, in 
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PORCELAIN 
IN ACTION! 


Some Previews of How 
this Modern Insulation 
Can Be Used in Your 
Products of Tomorrow 


WALL BRACKET .. . Porcelain today is stronger than ever 
before! Lighting fixtures such as this one can be molded with 
substantially high strength characteristics. 


HEATER INSULATOR . . . High temperatures are no barrier 
to modern porcelain insulation. Consider this Property as a 
valuable aid to high performance dependability in your product. 


—- LeveL cnn. This ho applet deskene are now 
ing, for ex 
poss a ain. This = ~~ on — 


Sponsored by the following Members of 
ELECTRICAL PORCELAIN SECTION 
NATIONAL ELECTRICAL 
MANUFACTURERS ASSOCIATION 


THE AKRON PORCELAIN CO. 


3000 CORRY AVE., AKRON 14, OHIO 


THE CERAMIC SPECIALTIES CO. 
444 WEST SIXTH STREET, EAST LIVERPOOL, OHIO 


THE COLONIAL INSULATOR CO. 


937 GRANT STREET, AKRON 11, OHIO 


ILLINOIS ELECTRIC PORCELAIN CO. 


P. O. BOX 272, MACOMB, It. 


KNOX PORCELAIN CORP. 


KNOXVILLE 1, TENN. 


THE LOUTHAN MANUFACTURING CO. 


2000 HARVEY AVE., EAST LIVERPOOL, OHIO 


PORCELAIN PRODUCTS, INC. 


1241 WEST FRONT STREET, FINDLAY, OHIO 


SQUARE D COMPANY 


6060 RIVARD STREET, DETROIT 11, MICH. 
THE STAR PORCELAIN CO. 


71 MUIRHEAD AVE., TRENTON 9, N. J. 


THE UNIVERSAL CLAY PRODUCTS CO. 
1501 E. FIRST STREET, SANDUSKY, OHIO 
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FILM CUTOUT BASE .. . An unusual application, executed 
efficiently and economically. The procelain manufacturer nearest 
you can give you helpful data and recommendations. Call him today! 


Fortify Your Products with Time-Tested Insulation 
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HERMETICALLY SEALED 
Sensitive RELAYS 


The 4R-.and 5R Relays may now be obtained hermetically 
sealed. Truly proof against fungus, humidity and other 
tropical hazards—capable of withstanding ambient tem- 
peratures from —50° to +90° centigrade. 


Exposed insulation is glass. The assembly is permanently 
sealed with solder. Plug-in mounting or lugs for perma- 
nent or semi-permanent installation. Tie-down lugs for 
either type if desired. 


Remember— 


For Aircraft Applications, etc. 
Type 4 requires 30 to 50 mw 


For Stationary Operation. 
Type 4 requires 6 to 12 mw 
—is very fast operating Type 5 requires about 5 mw 
Type 5 requires 0.5 mw —is most stable as to ad- 
—is slower than type 4 justment. 


—withstands severe shock 
(500 g's) without damage. 


Send for complete informa- 
tion, stating your problem. 


Signa Instruments, 1X¢. 


C/enatiwe RELAYS = 


“iYde o¢+ CEYLON STREET 
Lijmieaenek BOSTON 21, MASS. 
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which case the product of field and armature currents 


| gives a close indication of the torque produced. But 


different motors cannot be compared on the basis of 
torque characteristics alone. The base speed of a motor 
is generally taken as the speed obtained with full rated 
armature voltage and full rated field current. Because 
of heating and saturation it is usually impossible to 
increase either of these materially, except possibly for 
short intervals, and speed control is obtained by decreas- 
ing field or armature voltage, or both. A number oj 
possibilities in shifting variables. may be realized. 

If the field current is decreased the motor speed is in- 


DC. 
EXCITATION 
VOLTAGE 


Modification of the 3-field generator 
which provides flat regulation at all speeds. 


creased and torque decreased in proportion, so that the 
motor operates at constant horsepower, above base speed. 
If the motor is driving a constant horsepower load the 
armature current will remain constant. 

If the armature voltage is decreased the back emf. and 
speed will decrease. These changes do not effect the 
armature or field currents, so the torque remains con- 
stant, below base speed. If the motor is driving a 
constant torque load the armature current will actually 
remain constant, and the horsepower varies directly 
with the speed. 

Thus a constant torque motor operates by voltage 
control below base speed, and a constant horsepower 
motor operates by field control above base speed. While 
the former can be a standard motor, the latter must be 


_ designed to withstand the stresses imposed by the higher 


speeds. The speed range can be increased by combining 
field and armature control ; however, the power require- 


| ments must be carefully checked to be sure of getting a 


large enough motor, for it is not likely that a single load 
will have constant torque characteristics at low speeds 


| and constant horsepower characteristics at low speeds 


and constant horsepower characteristics at high speeds. 
The basic variable voltage system consists of a prime 


| mover (which may be an ac. motor) driving a dc. gen- 
| erator. The output of this generator is connected to the 
| armature of the dc. motor whose speed is to be controlled. 
| The armature voltage is controlled by the field of the 
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In twenty-eight years of precision manufacture of 
fractional-horsepower electrical equipment, Sun- 
light has built more than 8,000,000 units. 


A million is a thousand thousand; a thousand is 
ten hundred. 


To build—and sell—that 
many motors, you’ve got to know a lot of things. 
You’ve got to know electrical engineering, mass 
production, proper design. There is no short cut 
to by-pass the years of research, experimentation, 
esting and doing. Your product has to be good to 
ustify repeat orders. Success is measured 


That’s a lot of motors. 


You Measure Success 
by the Milions 










rugged, more dependable, and gives them a longer 
life. Extra protection is built into every. motor— 
things like full-gauge copper wire, to reduce electri- 
cal resistance and thus cut down heat .. . safeguards 
such as providing three times-the rated starting 
capacity, to give extra power during those mo- 
ments when the motor first starts to turn .. . 
extra-heavy wire coating on all windings, to guard 
against short circuits . . . diamond-bored bear- 
ings, set in cast-bronze journals, self-oiling for the 
life of the motor. 


To the appliance trade these Sunlight motor features 
mean better customer acceptance, better 


by the millions. SS 4 M of L performance. That’s why many manu- 
Behind every one of these units is a design facturers specify Sunlight motors to power 
principle that makes Sunlight motors more ye es their products. 


SUNLIGHT MOTORS For COMPRESSORS * WASHING MACHINES » POWER-DRIVEN BENCH TOOLS 
IRONERS © MILK SEPARATORS * MILKING MACHINES * FURNACE BLOWERS * STOKERS * Oll BURNERS 
WATER PUMPS + REFRIGERATORS « VENTILATORS * AND MANY OTHER APPLICATIONS 
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We Can’t Let Up Now—BUY MORE WAR BONDS 


SUNLIGHT MOTORS 


This). Di 
~ le 
QO vrdertons® 


Offers Greater Mechanical 
Strength Plus Higher Con- 
ductivity — at Lower Cost 


Sherman UNI-CRIMP Solder- 
less Terminals have been 
designed for the specific pur- 
pose of increasing production 
and insuring better perform- 
ance — at a lower cost. 
Their simplified one-piece 
design is a distinct improve- 
ment, making them stronger 
mechanically, more efficient 
electrically, easier to install 
and more economical. 
They are made from fine 
grain, specially rolled, pure 
electrolytic copper, of the 
highest conductivity obtain- 
able. The entire inside of the 
barrel is serrated, so as to 
grip the full circumference of 
the wire. 
Write today for Bulletin UC-1 
giving full specifications. 
H. B. SHERMAN MFG. CO. 
Battle Creek, Michigan 


The Sherman 


UNI-CRIMP ‘rerminat 


A NEW SERIES OF 


NEON PILOT LIGHTS 


(INCORPORATING G E. OR WESTINGHOUSE NEON LAMPS) 


Pe RRR Reg Eero ro nip ences — ey 


ASSEMBLIES 
COMPLETE WITH 


LAMPS: 


We can supply any 
G.E. or Westinghouse 
Lamp together with 
the required Pilot 
Assembly, thus sav- 
ing time in your pro 
eI Wattelametaatre lio 

Write for sample 


i = ustrate A) Neon 
Mai a aa berries 
We manufacture a complete line of Pilot 
Light Assemblies for every possible use in 
Aircraft, Marine, Radio, Electronic and 
Electrical apparatus. Send sketch for 
prompt estimates and suggestions. 
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dc. generator for constant torque operation. Both fields 
are separately excited from a constant potential source, 
and the motor field can be varied if desired. The funda- 
mental circuit is shown in Fig. 9. 


CONSIDER FLUCTUATION 


HEN the load itself fluctuates, difficulty may be 

W encountered attempting to keep the motor op- 
erating at exactly constant speed. This is especially true 
at low speeds. The speed is proportional to the back emf., 
which is nearly equal to the impressed emf. only at full 
rated voltage. The difference between the two is the 
IR drop of the armature. Thus on a 250 volt motor the 
back emf. may be 230 volt at full load and the regulation 
is fairly good. If this same motor were operated at one- 
tenth speed the back emf. would be 23 volt, with an im- 
pressed emf. of 43 volt; obviously a speed regulation of 
approximately 2:1 would exist between no-load and 
full-load. 

When regulation is important, and it generally is, it 
is necessary to compensate for the armature drop, This 
is done by increasing the impressed armature voltage 
by the amount of the IR drop. Assuming a constant 
armature resistance, this voltage is directly proportional 
to the motor current and is independent of the actual 
voltage impressed. There are several methods whereby 
the armature current can be made to control this in- 
cremental voltage, and accuracy and speed of response 
are generally balanced against cost for a particular ap- 
plication. 

A simple method of compensation is shown in Fig. 10. 
Here the motor and generator are series machines in- 
stead of shunt, so that the increased current drawn by 
the motor causes an increase in the voltage developed by 
the generator. The speed control is by a rheostat that 
by-passes the series field; at low speeds this rheostat 
must carry most of the line current so that its size and 
the size of the leads may become excessive except for 
small machines. 

Another method is to use a cumulative series field on 
the generator. This is a help, particularly at interme- 
diate voltages, but its effect is generally insufficient at 
high voltages and too great at very low voltages. If, 
however, a separate series generator is connected with its 
field in the motor circuit and its ouput voltage in series 
with the main generator shunt field excitation, approx'- 
mately flat speed regulation can be obtained for both 
high and low speeds. 

Fig. 11 shows a circuit developed to give flat speed 
regulation at all speeds, plus some other desirable char- 
acteristics. This is a modification of the well known 
three-field “shovel generator” circuit, the two differ- 
ences being that the three-field generator is a, small com- 
pensating generator rather than the main generator, 
and the excitation voltage is fed through a suitable 
bridge circuit. Faster response is obtained, and re- 
versing is possible, while with an overhauling load re- 
generative braking is obtained with no adjustment other 
than the single rheostat that determines the amount 0 
field excitation into the bridge circuit. 

Another ‘improvement upon the “shovel generator’ 
consists of a de. generator of very nearly conventional 
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GRANITE CITY ELECTRICAL SHEETS 


e:eje poe increased production 
and better product performance 


Granite City on-the-spot quality control makes 
these benefits possible by assuring scale-free sheets 
of unusual flatness, greater ductility, uniform tem- 
per, grain structure and core loss. 


Users report less spoilage and rejects, clean 
punching, increased die-life, faster assembling and 
better performance of finished products. 


Our cooperation to the full extent of our ability 
on any electrical sheet problem is assured. 


GRANITE CITY STEEL CO. 


Chicago « Cleveland « Denver « Houston « Indianapolis 
Kansas City « Los Angeles « Louisville « Memphis « Mil- 
waukee « Minneapolis « Moline « New York « St. Louis 


\WOT ROLLED SHEETS © COLD ROLLED SHEETS » STRIPLATES © TIN PLATE © TERME PLATE © ELECTRICAL SHEETS © TIM MILL PRODUCTS « PORCELAIN ENAMELING SHEETS 
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HEXACON ELECTRIC 
SOLDERING IRONS 


Whatever the need—heovy 

industrial work or extremely 
light, delicate work—there’s o 
HEXACON electric soldering iron 
to meet the particular reqvire- 
ments. Included cre units for fas? 
production or for service or moin- 
tenance use. Screw tip irons, plug 
tip irons and irons with replace 
able ond hermetically-sealed ele- 
ments ore available in this com- 
plete and diversified line. The 
performance of HEXACON irons is 
ottested to, by their wide adapto- 
tion in Army, Navy and Air Corps 
applications. Each HEXACON unit 
is subjected to an insulation break- 
down test of twice the intensity 
required by the Underwriters 
Loborotories. 


HEXACON ELECTRIC CO. 
177 W.Clay Ave. RosellePk,N.J. 


\WRITE FOR LITERATURE 
Descriptive bulletins, describing 
the complete line of HEXACON 
electric soldering irons, will be 
sent on request. 


= FOR PRESENT 
AND POSTWAR PRODUCTS 


if AKRON PORCELAIN can be used 
in your products you can set up 
your delivery schedule immediately. 
it is available NOW in any quantity. 


Modern AKRON PORCELAIN can be 
tailor-made to exactly fit your 
products—compounded and shaped 
te your specific needs arid held to 
close tolerances. 


Investigate this time-tested and 
versatile material for your prod- 
ucts today. Our Engineering Depart- 
ment is eager to work with you 
no obligation, of course. 


The AKRON 
PORCELAIN (, 225 


suggestions 


NVESTIGATE MODERN 
AKRON PORCELAIN 


2725 Cory Ave., AKRON 14, OHIO and estimates. 
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design, with its brushes short-circuited to produce a 
strong magnetizing field through the armature at right 
angles to the main field. A second set of brushes at 
right angles to the normal brushes picks up the voltage 
produced by the right angle field, and this voltage is 
used to supply the field of the variable voltage drive. In 
this instance the motor really becomes an amplifying de- 
vice, having a speed of response excelled only by vacuum 
tubes. Lag and overshooting are reduced to the point 
where they cannot be noticed by the operator, while 
the desirable current limiting, stalling, and regenerating 
features of the conventional three-field generator are 
retained profitably. 


ELECTRONIC WAYS 


LECTRONIC controllers consist fundamentally of 
a set of rectifier tubes supplying dc. to the field of a 
de. motor and another set of tubes supplying dc. to the 
armature. Either voltage can be adjusted and per- 
formance similar to that obtained with a variable voltage 
drive is obtained. Speed regulation is bad, especially 
at low speeds, because of the effect of the load current 
on the effective voltage produced by the rectifiers, which 
pass current for only a portion of the cycle. This can be 
compensated for, however, as in the case of motor- 
generators just discussed. This compensation can be 
carried to any desired degree, so as to obtain practically 
zero speed regulation at any speed. Automatic overload 
protection may be provided by simply limiting the cur- 
rent that the armature can draw to a safe value. This 
will simultaneously limit the starting current and pro- 
duce a smooth start. Dampening devices or time delay 
relays can be provided to permit the controller to de- 
liver excess current for a very short period; a useful 
feature for applications where the nature of the load may 
be expected to produce momentary overloads. 

Speed arrest can be provided by dynamic braking for 
high speed or friction loads, or by inversion for low 
speed or high inertia loads. Reversing is generally 
accomplished by changing the polarity of the armature 
circuit by a switch built into the controller, or may be 
integrated with inversion. Preset speed control in either 
direction can be obtained by selector buttons similar to 
those on a modern radio. 


FOR SPECIAL JOBS 


LTOGETHER, it may be said that electronic con- 
A trollers offer exceptional advantages, at low cost, 
for small motors. However, unless some of the “fea- 
tures” are really necessary, the straight. variable voltage 
control with series motor and generator may be ample, 
at a lower cost. 

The subject of speed control is so extensive and has 
sO many ramifications, that it has only been possible 
here to present some of the highlights, in the hope that 
the machine designer may be guided into selecting 
drives which will provide the desired operating charac- 
teristics with maximum operating efficiency consistent 
with first cost. Motor and control manufacturers will 
gladly cooperate in the selecting of a specific drive, when 
a question exists between two or more possibilities. 
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ANNOUNCING 
THE NEW 


U.S.ROYAL + 
OL 


CORDS AND CABLES 





The name “U.S. ROYAL” has long been reserved by this Company 
for rubber products of exceptional quality. 


U.S. Royal Cords and Cables, as an example, have been known 
for many years for their balanced construction, flexibility, dielectric 
strength, smoothness of finish and physical toughness. 

Now comes a new development in rubber technology, greatly 
speeded by critical war-time needs...a new insulation material, 
“Safety-Tested” for every desired quality. This has been successfully 
embodied in the new line of U.S. ROYAL CORDS and CABLES... 
a line that offers to the electrical industry the assurance of long, eco- 
nomical, trouble-free service ...a line truly worthy of the name “Royal”. 


Ye Serving through Science 


Listen to the Philharmonic-Symphony program over the CBS network Sunday afternoon, 3:00 
to 4:30 E.W.T. Carl Van Doren and a guest star present an interlude of historical significance. 


UNITED STATES RUBBER COMPANY 


1230 SIXTH AVENUE + ROCKEFELLER CENTER + NEW -YORK 20, N. Y. 
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MEETING YOUR 
SPECIFICATIONS 
TODAY AND EVERY 
DAY FOR THE LIFE 
OF YOUR PRODUCT. . 


That’s our FUNCTION! 


There's not a great problem involved to 

meet specific requirements “on deliv- 

ery”... any wire can be manufactured 

“to pass.’ But it's another matter to 

meet these same requirements year 
after year under the severe strains and loads in 
service. 


Hudson Wire engineers are not just wire specialists 
—They are field strategists . . . anticipating causes 
of wire failures, insulation wearing, overloads, 
etc. They do more than recommend a wire, more 
than fill your specifications. The service life of 
your product will not be gee because of an 
inferior wire or insulation—if it's a Hudson Wire 
product. ‘That's what we.are paid forl 


JUST FILL IN GAUGES AND MAIL FOR SAMPLES AND PRICES 


otton Covered 
Celanese Covered 
Glass Fibre Covered 
Twisted Multiples 
Parallel Multiples 
Litzendraht 


Enameled lron 

Enameled Alloy 
Enameled Aluminum 
Silk Covered 


VW 


vi P a 
CONNECTICUT 














CED SETS POSTWAR ‘POLICY 


| Definition of a suggested national policy to cover “Post: 
| war Employment and the Liquidation of War Produe- 


tion” has been made by the Research Committee of the 
Committee for Economic Development of which Ralph 
E. Flanders, Jones & Lamson Machine Co., is chait- 
man, The committee has defined the problem, esti- 
mated the magnitude of the task and indicated recom- 
mendations in regard to contract cancellation, surplus, 
disposal and disposition of war plant and equipment. 
Copies may be obtained from the Committee for Eco- 
nomic Development, 285 Madison Ave., New York 
17, N. Y. 

In addition, there has been published, “The Liquida- 
tion of War Production” under the authorship of 
A. D. H. Kaplan, Professor of Economics, University 
of Denver. Mr. Kaplan’s study amplifies considerably 
upon the basic problem and enjoys the sponsorship of 
CED as well as a foreword by Mr. Flanders. This 
volume is available through McGraw-Hill Book Co, 
Inc., 330 West 42nd St., New York 18, N. Y. 


TWO HOUSES AN HOUR 


Just emerging from wartime secrecy on production lines 
which have been operating for several months are four- 
room prefabricated houses which the Prefabrication 
Engineering Co. of Toledo, Oregon, is turning out at 


| the rate of one every 30 min. Each house is complete 


to upholstered furniture and such inbuilt fixtures as 


| electric heating, hot water, cooking and refrigeration. 


HOW TO PUT WELDING TO WORK 


Offering an unusually practical working book for the 
engineer and designer as well as the welder and the 
manufacturer, “Practical Design for Arc Welding”’ has 
been prepared under the authorship of Robert E. Kir- 
kead, consulting engineer. Objective has been to clarify 
the thinking of the individuals responsible for product 
development and fabrication, and this is the first of three 
volumes similarly intentioned. Detailed drawings 1- 
dicate how tubing, plate, sheet, standard steel sections, 
angles and bars can be used to fabricate better, stronger, 
improved appearing products with arc welding and 
doing it at substantially lower cost. All design plates 
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WE READ 
BETWEEN 
THE 
BLUEPRINT 
Ss 


PLASTIC MOLDERS can look at a prospective job 
from two angles. They can take the blueprint 
you supply, figure their methods, materials, 
costs and deliveries exactly as indicated. That 


is, they can read just the lines on the blueprints. 


AT GENERAL INDUSTRIES, we do more. Natu- 
rally, you know the functions of the plastic part 
better than we do, so we don’t attempt any 
major design changes. But we do know plastics, 
and from our wide experience can make sugges- 
tions which come from reading between the 


lines of the blueprint. 


QUITE OFTEN, our customers have found that 
our ideas result in a product improved in utility 


or appearance, delivered quicker and at a lower 


final cost. 


THIS METHOD calls for wide experience in the 
plastic industry. It requires a real knowledge of 
moid making and of the characteristics of the 


many different plastic compounds. And, of 


course, it must be backed up by modern equip- 


ment and operators who know their jobs. 


SO, when you are thinking of postwar plastic 
parts, we suggest that you ask us to “read be- 
tween the blueprint lines.” Right now, we’re 
100% on war work, but when that job is done, 
we'll have engineers and facilities to take on your 
peacetime plastic molding. We’d 


like to have you ¢all on us. 


THE 


NDUSTRIES 
COMPANY 


MOLDED PLASTICS 


Molded Plastics Division ¢ Elyria, Ohio 


Chicago: Phone Central 8431 Milwaukee: Phone Daly 6818 
Detroit: Phone Madison 2146 


Philadelphia: Phone Camden 2215 
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APPLICATIONS for 
SIGNAL Motors 


SHADED 
OLE 


RECTIFIERS 
UNIT HEATERS 
BLOWERS 
VENTILATORS 
COOLANT PUMPS 


A.C.- D.C. 


oltage D.C. 


MOVING PICTURE PROJECTORS 
DIESEL ENGINE GOVERNORS 
BILGE VENTILATORS 
ANTENNA REELS (Aircraft) 

UNIT HEATERS 


; (Ships and mobile units) 
BLOWERS 
(Ships and mobile units) 


SIGNAL ELECTRIC MFG. CO. 
MENOMINEE, MICHIGAN 


Offices in all Principal Cities 











are clearly marked with fundamental symbols of the 
American Welding Society. Available through the 
Hobart Brothers Co., Hobart Square, Troy, Ohio. 


FOUR NEW PRODUCTS FOR NORGE 


Announcement by vice president in charge of sales, 
M. G. O’Harra indicates that the Norge Div. of the 
Borg-Warner Corp. plans a wide expansion of its 
domestic electric appliance line as soon as conditions 
permit. Four new products—home and farm freezers, 
automatic cycle washers, home and office unit room 
coolers and an automatic clothes dryer are among the 
specific projects that lie just ahead. Prior to the war, 
Norge confined its activities to household and commer- 
cial refrigerators, gas and electric ranges, standard type 
washing machines and home heaters. 

Particularly enthusiastic about home and farm freez- 
ers, Mr. O’Harra estimated that 2,200,000 units may be 
sold within 12 months after production is permitted, 
Recognizing that the automatic cycle laundry is well 
past the experimental stages, Mr. O’Harra indicated 
that Norge is placing special emphasis ‘on the home 
laundry market in the future. 


TOWARD BETTER CATALOGS 


Sponsored by the National Aircraft Standards Commit- 
tee, there has been prepared a statement, “What a De- 
signer Needs in Your Catalog” in which E, A. Pinger, 
Standards Engineer, Consolidated Vultee Aircraft 
Corp., endeavors to summarize hampering irregularities 
and omissions in vendors’ catalogs. Basically, the con- 
tention is that a designer working for information to 
place on his drawing needs definite measures and spe- 
cifications and is not interested at all in general state- 
ments nor in elaborate sales layouts. Emphasis upon 
the designer’s wish to know the fundamentals pertinent 
to his need such as dimensions and tolerances, materials 
and heat treating conditions, finishes, definite parts | 
numbers, approval by governmental services, specifica- 


MEETINGS AHEAD 


Sept. 14-16. nena Rraiveosing Society. 
Annual convention. Chicago, Ill. A. D. Hinckley, execu- 
tive secretary, 51 Madison Ave., New York 10, N. Y. 


Sept, 20-21-22. International Association of Elec- 
trical Leagues. Annual conference. Detroit, Mich. 
O.C. Small, secretary, 155 E. 44th St., New York 17, N. Y. 


Sept. 26-28. Municipal Electric Utilities Associa- 
tion of New York State. Annual meeting. T. J. McKee, 
secretary, 200 East Third St., Jamestown, N. Y. 


Oct. 5-7. National Electronics Conference. First 
annual meeting. Chicago, IIl. ee Dudley, secretary 
520 N. Michigan Ave., Chicago 11, IIl. 


Oct. 19-20-21. Electronic Parts and Equipment 
Industry Conference. Chicago, Ill. H. Clough, Belden 
Mfg. Co., Chicago, III. 


Oct. 2-5. American Society of Mechanical Engi- 
neers. Fall meeting. Cincinnati, Ohio. Ernest Hartford, 
29 West 39th St., New York, N. Y. 
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' ASTERS tndlead off Vorypredoes 


BRASS 


PRODUCTS 


As the pendulum of war swings 
on toward peace and reconver- 
sion, Western brass will again 
be used in products designed 
for service—utility—conven- 
ience—beauty—and comfort. 


Post-war industry will want 
Western brass—in sheet or 
strip, drawn or stamped parts: 
—because it is easy to form, 
draw, buff and plate or “‘tailor- 
made”’ to exact specifications. 


That’s the way we like to do 
the job . . . as we are now doing 
it to meet war requirements. 
Western mills at East Alton, 
Ill. and New Haven, Conn. are 
experienced in producing non- 
ferrous metals to exactly suit the 
job. We will welcome the op- 
portunity to demonstrate our 
ability to meet your specifica- 
tions ... now or post-war. 


BRASS MILLS 


BRONZE - 


Division of WESTERN CARTRIDGE COMPANY, East Alton, Iil. 


BBRASS ° PHOSPHOR BRONZE -+- NICKEL SILVER + COPPER 
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OF RECTIFIERS AND PHOTOTUBES 


CETRON 


4 MoE OUTSTANDING EXAMPLES 


of Cetron Quality 


Rectifier designed to meet 
rigid Army and Navy speci- 
fications. Incorporates nu- 
merous improvements insur- 
ing otickeney. ruggedness 
and long lif 


blue _ violet I ‘ight. RMA 
sensitivity desig- 

nation S-4. 5-Pin base in- 
with other 


Grid control Rectifier CE-235 is a half wave 
(Thyratron) especially ore oe pg 
suited for industrial use, screw 
such as handling primary scam ae for Som ao aene 
mes of small resistance able service. 

tor control, etc. 


Wide variety of types 


Cetron Rectifiers are available in gas and 
mercury filled, both full, and half wave 
types in a wide range of ratings. 

Cetron Phototubes are produced by us 
to take care of almost every situation 

. over 50 types, both blue and red 
sensitivity. 

Continental’s long experience and care- 
ful production methods insure you the 
utmost in satisfaction from all = 
the many types of tubes we 
make. 


| Write for Catalog © 


CHICAGO OFFICE, 903 Merchandise Mert 
* MEW YORK OFFICE, 265 West 14th Street 








tions, etc., etc., is made. Copies may be obtained from 
G. M. Aron, National Aircraft Standards Committee, 
Northrop Aircraft, Inc., Hawthorne, Calif. 


LIGHTING FIXTURES OF 1943 


According to a revision of previously issued but incom- 
pletely defined figures, War Production Board esti- 
mates that during 1943, manufacturers’ shipments of 
lighting fixtures amounted to approximately $35,200,- 
000; shipments of incandescent fixtures exceeded 
$15,000,000 while those of the fluorescent type totalled 
over $20,000,000. Comparable values relate to the 
1939 Census of Manufactures which then covered a 
total of $35,328,000 substantially, all of those being of 
the incandescent type. 


NEMA INFORMATION CENTER EXPANDS 


Highlights of the current program of the Public Infor- 
mation Center sponsored by the National Electrical 
Manufacturers Association include a facts booklet 
planned for distribution sometime after September 1. 
This will be a reference and chronological history of 
electricity and the electrical manufacturing industry. 
It will include charts and tabular matter in all aspects 
—historical, principal dates, personalities, product de- 
velopments and applications and major companies and 
accomplishments. The EMPIC photographic library 
has been brought to a high state of effective availabilities 
and a brochure announcing the photographic service has 
been prepared. Requests for information are coming 
into the Information Center from many sources. More 
than 150 specific inquiries have already been handled. 
News fillers to the general press are being released to 
a mailing list now totalling 5,000. ‘The Information 
Center is forwarding books and literature (not cata- 
logs) received from the members to the Army and 
Navy hospitals. A radio scripts service elaborating on 
the contributions of electrical manufacturers to a more 
abundant life is being mailed to farm and women radio 
commentators. 


PORTABLE. TOOL SHIPMENTS AND ORDERS 


Although portable pneumatic tools and portable electric 
tools are grouped within the compilations of the Tools 
Division of the War Production Board, the data repre- 
sent 90-95 per cent of the total shipments of the indus- 
try and are based on reports from the 33-65 companies. 
A variation in percentage representation and number of 
companies represents a factor of business change as well 
as statistical cooperation. Shipments totalled $107,395,- 
000 in 1943 and $47,280,000 in the first five months of 
1944. Unfilled orders at the end of the period total 
$43,265,000 for 1943, $213,497,000 through May 1944. 


ASTM HAS ADHESIVES COMMITTEE 


Scope of the recently organized Adhesives Committee 
of the American Society for Testing Materials has been 
defined to include specifications, methods of testing and 
the definitions of terms pertaining to adhesives which 
variously include animal, vegetable, mineral and sy1- 
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Upsetting gets 


oie 
4 In two quick steps, this little part 


is made. The head and the shank 

_ with projection are upset from 

Alcoa Aluminum wire in a rivet header. A 

blanking operation shapes the head, and the 
part is ready for heat treating. 

Dimensions can be closely controlled in 
these heading and blanking operations. Parts, 
like the carriage bolts you see in the photo- 
graph, can be produced with well filled-out 
square shoulders without the need of expen- 


sive milling operations. 


7. 4. 


work under way fast 


Where design and quantities warrant produc- 
tion by upsetting, this process develops sizable 
economies. In addition to being fast, it saves 
raw material. You use all the metal you start 
with, obtaining final shapes by upsetting. 

Alcoa is equipped to supply you with 
aluminum parts produced either on rivet 
headers, on automatic screw machines or a 
combination of both. Recommendations are 
based, therefore, on the most economical 
method. ALuminuM ComMpaNy OF AMERICA, 
2179 Gulf Bldg., Pittsburgh 19, Pennsylvania. 


ALUMINUM 
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thetic types. Subcommittees have been organized with 
jurisdiction over tests for strength, analyses, perma- 
nency, working qualities, specifications and nomen- 
clature and definitions. 

The committee has a membership which represents 
45 companies. T. R. Truax, Principal Wood Tech- 
nologist, U. S. Forest Products Laboratory, Madison 5, 
Wis., is the chairman of the committee. 


TERMINAL MARKINGS UP TO DATE 


Issuance of the fourth edition of the American Standard 
for Terminal Markings for Electrical Apparatus 
(C6.1-1944) has been jointly sponsored by the Na- 
tional Electrical Manufacturers Association and _ the 
American Standards Association. The definite rela- 
tion between the markings assigned to leads or terminals 
in the case of rotating machines, the manner in which 
those leads are connected to the power supply and the 
direction of shaft rotation have all been tied together 
in the establishment of the terminal markings system 
herein covered. 


ELECTRONIC CONTROLS AT WORK 


Prepared as a guide to the understanding of the elec- 
tronic control circuits for industrial products and uses, 
“Industrial Electronic Controls” is an unusually fun- 
damental discussion since the author has directed his 
approach to individuals possessing no previous tube ex- 
perience. No attempt has been made to cover all the 
devices and circuits but rather to relate the treatment to 
basic principles that may be combined to form an endless 
variety of complete circuits. The author is W. D. 
Cockrell of the Industrial Engineering Divisions oi 
General Electric Co. Published by McGraw-Hill Book 
Co., Inc., 330 West 42nd St., New York 18, N. Y. 


EUREKA RATES 25 PER CENT EXPANSION 


Anticipating an increase of 25 per cent in the produc- 
tion of vacuum cleaners in the first output postwar 
year as compared with the last prewar year, vice presi- 
dent G. T. Stevens of the Eureka Vacuum Cleaner Co. 
forecasts a 100 per cent increase over 1941 in the 
second full production year. Further anticipating, Mr. 
Stevens foresees 8,000,000 units in first postwar years. 


FUTURE OF METALS IN POSTWAR 


Featured in the program of the third biennial National 
Chemical Exposition to be held in Chicago, Nov. 15-19 
will be a symposium on “The Future of ‘Metals in Post- 
war’ toward which Dr. L. B. Grant, Dow Chemical Co., 
Midland, Mich., Dr. J. V. Faragher, Aluminum Co. of 
America, Pittsburgh, Pa., and John Mitchell, metal- 
lurgical engineer, Carnegie-Illinois Steel Co., Pitts- 
burgh, Pa., will contribute their viewpoints as to mag- 
nesium, aluminum and new steel alloys respectively. 


SYMPOSIUM ON SYNTHETIC RUBBERS 


Bringing to availability a number of recently prepared 
technical papers by authors in their respective fields, 
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2 
SO THE AD 


WAS A 
STINKER! 


I was about to leave for the army as an 
aviation cadet. I had to write one more 
advertisement about Welco Motors before 
I left. It’s no fun trying to concentrate on 
motors when your head’s in the sky. So I 
didn’t figure-it for a world beater when I 
turned out an ad headed “97 Words and 


No Picture.” 


I don’t even remember now exactly what 
it said. But the general drift was that the 
engineering “know-how” that goes into 
each special custom Welco Motor can’t be 
shown in a picture. It went on to point out 
that it’s a good idea to use a standard motor 
where you can but to get in touch with 
Welco when your need is out of the ordinary. 


There wasn’t any picture—there wasn’t 
even a fancy border. 


I wasn’t too surprised when an advertising 
magazine jumped all over me for writing 
mah a corny ad, but I did feel kind of 
badly at that. 


"Refers to L. J. “George” Santen, President, B. A. 
Wesche Electric Co. 


**Copywriter—in' absentia to the AAF- Perry-Brown, 
Inc., Advertising Agency, Cincinnati. 


Then a funny thing happened. Several large 
motor users that we had never done busi- 
ness with just happened to need some “‘spe- 
cials” instead of standard motors. They 
saw this ad and kind of liked what it had 
to say. They wrote and wanted to know 
some more about Welco. 


o, but 
thanks to those first inquiries, Welco has 
some new friends and satisfied customers. 
The company wrote me clear across the 
country and wanted another ad “without 
pictures.” I have a few minutes in the 
ready room this morning before my first for- 
mation flight, so here it is, Mr. Santen.* 


This all pe em about a year 


Advertising men won’t like this ad either— 
but what the hell—they don’t buy many 
motors anyway. 


Aviation Cadet 


S.M..**23046 Army Air Forces Base Unit 


Oxnard, California 


THE B. A. WESCHE ELECTRIC CO. 


1626 Vine St. 
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Cincinnati 10, Ohio 
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TRANSFORMERS 


Up to 10 KVA from Standard Parts 


The Chicago Transformer Corporation specializes 
in, and is equipped to handle, both the design 
and manufacture of Custom Transformers for new 
applications. 


Given the description, and the electrical results 
desired, our organization should best be able to 
solve your new and difficult transformer problems. 


f 


TRANSFORMER 


N 


For nearly 40 years Hubbard has been 
making parts like these to meet thousands 
of difficult applications. Fully equipped 
with modern plant, complete tool room, 
up-to-date ‘heat-treating facilities. 

Send in your specifications and prints, 
or describe the results you want to 

“ita accomplish. 


Toes M.D. HUBBARD SPRING CO. 


a ee 


tbibeee 510 Central Avenue Pontiac 12, Mich. 





“The Symposium on the Applications of Synthetic 
Rubbers” has recently been issued by the American 
Society for Testing Materials, 260 South Broad St., 
Philadelphia 2, Pa. There are 13 individually sponsored 
discussions in this group, and the subject developments 
include origins, physical tests and properties, specifica- 
tions, processing characteristics, tires and inner tubes, 
hose and belting as well as uses in molded products. 


NEW ANTHRACITE FURNACE 


Making a 75 Ib. piece of electrically energized equipment 
do what a 1,000 Ib. ordinary furnace might accomplish, 
Anthracite Industries, Inc., announce new laboratory 
models which occupy a space of no more than 2 by 2 
by 3 ft. Greatly simplifying existing stoker-furnace 
practices, the new unit is of a highly concentrated hori- 
zonal tube design and uses an induced draft to produce 
combustion at the water jacketed portion of the tube. 
According to F. W. Ernest, Jr., president of Anthra- 
cite Industries, a furnace can be sold or installed for 
considerably less than the equipment now in use. Its 
combustion efficiency will be much higher. 


TECHNICAL PAPERS FOR NEMA EXPOSITION 


Since the original announcement of the proposed Inter- 
national Electronics Exposition to be sponsored by 
Nema in 1945 (El. Mfg. p. 238, Aug. 1944), the com- 
mittee has determined upon the following plan : Exhibits 
will be restricted as much as possible to working ex- 
hibits or demonstrations which utilize electronic prin- 
ciples. There will also be an exhibit sponsored directly 
by the Electronics Section composed of graphs, charts, 
etc., showing the uses of electronic principles in industry 
and other non-mass entertainment fields. Provision will 
be made for technical sessions or clinics under the 
sponsorship of technical groups in the industry on the 
subject of electronic principles. 

The Permanent Exposition Operating Committee has 
not yet been appointed but it will probably include in 
its membership representatives of other Nema sections 
having a direct interest such as Industrial Control, 
Panelboard and Distribution Board, Large Generating 
and Converting Apparatus, Switchgear and X-Ray. 

Other sections will also have an interest because of 
the use of electronic devices in their industries and these 
include decorative, theatrical, moving picture and photo- 
graphic studio lighting, domestic automatic controls, 
electric welding, industrial heating, industrial and com- 
mercial lighting equipment, resistance welder, street and 
highway lighting, signalling apparatus and traffic sig- 
nalling groups. 


ABOUT PEOPLE YOU KNOW 


Assistant manager of the newly-formed Radio Re- 
ceiver Div. of the Westinghouse Electric & Mfg. Co. is 
Harold W. Schaefer. 


Within Ilg Electric Ventilating Co., the following 
have been appointed to new posts: Frank P. Bleief 
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KEEPING ENGINE TEMPERATURE JUST RIGHT 


If you have a problem involving 


Bthe use of a bellows assembly for 


accurate temperature control, this 
application of Hydron bellows and 
the engineering behind it offer evi- 
dence that Clifford can help you. 

The problem here was to adapt a 
British aircraft engine by-pass 
thermostat to American production 
techniques and practices. Its pur- 
pose is to provide for speedy engine 
warm-up and accurate control of 
engine operating temperatures re- 
gardless of altitude. 


--. at sea level or 30,000 feet up 


Clifford produces this thermostat 
as shown in the cross-sectional 
drawing above . . . incorporating 
three Hydron bellows: a large ther- 
mostatic bellows, a large altitude 
compensator bellows and a small 
automatic safety bellows. The com- 
pensating factor assures most effi- 
cient operation at sea level or 30,000 
feet up. In making the complete 
assembly, Clifford fills and tests it 
to most exacting specifications. . . 
and it’s living up to those specifica- 
tions in many an aerial combat zone. 


facts about these uniform, pretested 








FOR BELLOWS FACTS 
COME TO CLIFFORD FIRST 
There’s no secret about how Clif- 
ford meets the most rigid require- 
ments. Having produced industry's 
first hydraulically formed bellows — 
Hydron, Clifford is still first with the 





metallic bellows. With an engineer- 
ing staff of Bellows specialists, Clif- 
ford is equipped to save you time, 
trouble and expense in your current 
or post-war applications of bellows. 
Write now — before you start de- 
signs — for a sample of our facts. 


CLIFFORD 


First with the Facts on Hy- 
draulically-formed Bellows 


HYDRON 


EY ay 7 Se 
patel oe 

Feather-weight . . . the First All- 
Aluminum Aircraft Oil Coolers 
and Coolant Radiators... Made 


with Hydron Tubing . . . Brazed 
by Clifford’s Patented ‘Method. 


a 


| 
a INSTRUMENT alll. : 


BELLOWS 
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Fill in and mail the coupon below — today. 


CLIFFORD MANUFACTURING COMPANY 
568 E. FIRST STREET, BOSTON 27, MASS. 


Please send me a free copy of your 44-page Hydron Bellows Data Book. | 
I am interested in the applications checked. 


O Air conditioners - unit 

OC Air conditioning systems 

O Aircraft 

© Carburetor altimeter controls 

© Engine thermostats 

© Gasoline valves 

© High pressure steam devices 

© Hot water heaters 

© Instruments 

© Remote and direct ‘control of 
temperature and pressure 


Other applications........ 
NAME.......... 

COMPANY .. 
ADDRES: 


O Kilns & ovens — industrial 
O Oil heating systems 

© Oxygen flow indicators 

0 Oxygen regulators 

0 Process controls 

O Refrigerating systems 

© Refrigerator switches 

0) Stoves & ovens — commercial 
0 Stoves & ovens — domestic 
0 Supercharger controls 

© Refrigerator controls 
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ee « in Colt motor 
starters assure unin- 
terrupted production 


To provide the greatest reliability, to minimize 
contact burning and replacements, Callite Silver 
Contacts are employed in this Colt Magnetic 
Starter, one of many world-famous types ‘of 
“engineered motor controls” manufactured by 
Colt’s Patent Firearms Manufacturing Company. 

Callite Silver Contacts do not overheat, never 
need filing, cleaning nor dressing—are practically 
maintenance-free. We here at Callite have the 
facilities, the equipment, the engineering per- 
sonnel and a quarter-century of metallurgical ex- 
perience to produce contacts of any kind, shape 
or metal, in any quantity, for faultless perform- 
ance in every application. Consult us on your re- 
quirements. Callite Tungsten Corporation, 547 
Thirty-Ninth St., Union City, N. J. Branch Offices: 
Chicago, Cleveland. 


e R FOR R-DAY 
GO Discuss your post- 
war plans with a 
e€ c ° N TA c T s C-T development 
engineer. We can 
help on design 
ind materials .. 
ao especially metal- 


Standard and special shapes in 
tungsten, molybdenum, silver, 
platinum, palladium and alloys Foeshre 
of these metals. Send for a copy of Gy 
Contact Catalog No. 152, today. ‘ 


lurgical compo- 
nents —— our spe- 
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has been named director of a new research laboratory, 
Richard Hanford, electrical engineer, A. J. Lenke, 
production manager, Raymond V. Pfautsch, assistant 
chief engineer and George Biggott has been placed 
in charge of production, planning and scheduling. 


The following officers of Ward Leonard Electric Co., 
Mt. Vernon, N. Y. were elected at the directors meeting 
held on August 15. Chairman of the board, Leonard 
Kebler; president, Dawson J. Burns and executive 
vice president and general manager, Arthur A. Berard. 
Mr. Kebler, formerly president of the company, entered 
its employ in 1899 and has served as its top executive 

since 1904. Mr. Burns 
has been a vice president 
since 1909. Mr. Berard 
joined the organization 
in 1920, has served suc- 
cessively as _ salesman, 
general works manager 
and general sales mana- 
ger. Frank G. Logan 
has been made a vice 
president. He has been 
manager of research and 
development since 1927. 
LEONARD KEBLER 


DAWSON J. BURNS ARTHUR A. BERARD 
New assistant engineer at General Electric Co., 
Schenectady, N. Y. is C. W. La Pierre. Mr. La 
Pierre has been in charge of the electro-mechanical sec- 
tions of the general engineering laboratory since 1936. 


Election of Frank J. Hajek to president of Taylor 
Tubes, Inc., Chicago, IIl., was recently announced, while 
James C. Filmer, former leading electronic tube engi- 
neer has been appointed vice president in charge of en- 
gineering. 


Earl R. Southee has been selected as manager of the 
Aviation Section of the Hilliard Corp., Elmira, N. Y., 
manufacturers of industrial clutches and oil purifying 
equipment. 


Elected general manager of Pratt & Whitney Air- 
craft Corp. of Missouri is Leonard C. Mallet succeed- 
ing Frederick G. Dawson who resigned to join Si- 
korsky Aircraft Div., Bridgeport, Conn. Ronald T. 
Riley, vice president and director, Canadian Pratt & 
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IF government allocations are caus- 
ing you to discontinue using chromic 
acid and sodium cyanide in your 
stripping baths, here’s good news. 
The Unichrome Alkaline Stripping 
Bath is available for speedy removal 
of copper and other electrodeposited 
metals from steel and cast iron. Used 
successfully by platers for over two 
years, this process leaves the base 
metal clean and in its original state, 
ready for further processing or 
immediate use. It strips plated 
copper, copper alloys, chromium, 
cadmium, zinc, tin, lead and other 
common plated metals. Here are the 
oustanding details: 


FINISH UNCHANGED . . . Because this 
process won’t etch or pit the base 
metal, stripped parts may be used 
just as they come from the bath. If 
replating is desired, no mechanical 
refinishing is needed. There is no 
embrittlement. 


SPEEDY REMOVAL. . . Coatings up to 


adjusting the pH. You are then ready 
to start stripping. Solutions are 
easily controlled. 


MODERATE TEMPERATURES USED... 
Recommended operating temper- 
atures run from 80° to 180°F., at 
current densities ranging from 100 
to 175 amperes per square foot. 


EQUIPMENT NEEDED ... An unlined 
steel tank furnished with a plain 
steel heating coil is recommended, 
together with suitable facilities for 
rinsing. 


TRY THIS PROCESS ... The pre-war 















use of this process was extended 
rapidly after Pearl Harbor in plants 
needing a speedy, non-etching bath 
for stripping industrial plates. Now, 
with chemicals under allocation, the 
Unichrome Stripping Bath has been 
recommended as the logical replace- 
ment for methods using more critical 
chemicals. Write to our nearest office 
for further information. 


UNITED CHROMIUM 


INCORPORATED 


51 East 42nd St., New York 17, N. Y. 
Detroit 7, Mich. * Waterbury 90, Conn. 

















ylor § .001 can be removed in ten minutes 

vhile § or less. The bath is mildly alkaline, 

sngi- & non-toxic, requires no time-consum- UNITED CHROMIUM, INC 

Fen i ing precautions during makeup or S1E.42nd St., New York I7, N.Y. 
Operation. 

i Please send me data sheets 
¢ the EASILY PREPARED .. . The bath is describing UNICHROME 
Hey, made up by dissolving 2 Ibs. of ‘dines onc lignes 
fying Unichrome Strip Salt in water and 

tilt 

eines daeiecnasana 
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CARDIOGRAPH 


The diagnosis of a 
healthy dynamotor furnishes the data for 
proving or improving the fine points of 
performance. Beginning with laboratory 
development, and through the various 
stages of production, performance analysis 
shows our engineers just how closely 
design and actual functioning are co- 
ordinated to meet precise specifications. 


; The performance 
curves we supply the many organizations 
using Eicor products play an important 
part in establishing dynamotor require- 
ments. In the field of electronics, 
engineers find these charts extremely 
useful in determining such factors as 
efficiency and voltage regulation at the 
various points of power output which 
are characteristic of a given design. 
With operating details of their electronic 
apparatus established, this graphic 
presentation of performance shows how 
the dynamotor is affected by varying 
conditions of load. Illustrated are the 
performance characteristics of an excep- 
tionally compact permanent magnet field 
14 volt dynamotor, rectangular in shape. 


Eicor manufactures 
many types of dynamotors, motors, and 
like equipment. In each design, our per- 
formance tests are considered complete 


only after months or years of 2, 


actual service have proved the 
quality of the units. That’s 
another reason why Eicor prod- 
ucts are so frequently specified. 


iz IcoR NEN BY) Atte ec 


DYNAMOTORS + D. C. MOTORS + POWER PLANTS + CONVERTERS 


Export: Ad Auriema, 89 Brood St.. New York, U. S$. A. Cable: Auriema, New York 
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Whitney Aircraft Co., Ltd., has been elected vice presi 
dent and director and named an assistant general mana- 
ger of the Missotri Corp. 


Appointed vice president in charge of production at 
Zenith Radio Corp., is W. E. Fullerton, former fac 
tory manager. 


Formerly chief of the Audio and Industrial section 0: 
the Radio and Radar Div. of the War Production Board 
Glenn C. Henry has been appointed to the staff of the 
sound equipment section in charge of sales of engineer 
ing sound systems and components at Radio Corp. o/ 
America. 


Recently announced was the appointment of A. J. 
Hanlon as production manager of the Harvill Corp.. 
Los Angeles, Calif. Mr. Hanlon was previously con 
nected with the International Nickel Co. 


Recently elected chairman of the board of Hercules 
Powder Co., Wilmington, Del., is Charles A. Higgins, 


president. 


Recently announced by the Board of Directors of th 
DeVilbiss Co., Toledo, Ohio, was the election of How- 
ard P. DeVilbiss as president and general manage: 
and Allen D. Gutchess as chairman of the board and 
active senior executive of the company. Frank A. 
Bailey, vice president and general manager has retired 
and Don J. Peeps has been appointed acting chief en 
gineer. 


Merchandise manager of the Range Department is 
Melvin E. Lanning of the Electric Appliance Div 
of Westinghouse Electric & Mfg. Co., Mansfield, Ohio 


Formerly vice president in charge of the Commercial 
Div. at Philco Corp., Philadelphia, Pa., William Bal- 
derston has been elected vice president in charge of 
operations and a member of the executive committee. 


Executive engineer and assistant to the director of en 
gineering of National Union Radio Corp., is Dr. Ellis 
R. Ott. 


At Radio Corp. of America, Camden, N. J., Edmund 
A. Laport has been appointed staff engineer for in 
ternational communications systems and special ap- 
paratus. James B. Knox is succeeding Mr. Laport as 
chief engineer for engineering products at RCA’s 
Canadian Subsidiary, RCA Victor Ltd. 


Appointed engineer of the receiver division of Gen 
eral Electric Co.’s electronics department with head 
quarters at Bridgeport, Conn., is C. G. Fick. He will 
be responsible for all engineering matters pertaining t 
production, 


Appointed director of the Appliance Div. of the N: 
tional Electrical Wholesalers Association is Robert C. 
Hill who has experience of over 20 years in the elec 
trical appliance field. 


Former vice president of Minneapolis-Honeywel 
Regulator Co., Charles L. Saunders has resigned 2: 
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* It's the ignition harness for a 2000 hp. double, air cooled tent in airplane construction and on metal joining opera- | 4 
airplane engine. It is mounted right on the front of the tions throughout all industry—and will have a place of / 
pe engine and has to withstand severe vibration, engine heat vital and growing importance in post-war production. 
; . eratures ot . 
His = ash oe uae if the joining of ferrous, non-ferrous or 
a ne P : ee dissimilar metals is part of your produc- 
Its numerous parts are brazed together cooled aircratt tion—present or future—it is almost cer- 
ape with Easy-Flo—the low temperature silver heteed sath Gone tain that on many operations Easy-Flo 
- alloy now used so widely for this work, — will give you better joints, higher pro- 
ap because it assures joints that are high in duction and lower costs. Check up on the 
wn strength and ductility—and makes it pos- advantages Easy-Flo offers now—and 
A's sible to produce them fast and economic- start getting these benefits as soon as 
ally. you can. Bulletin 12-A will give you | 
full Easy-Flo details. Write f 
Ps And for these same reasons Easy-Flo is a eee wet ee ee 
ad being used today to a truly amazing ex- ; 
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SKILLED AND TOOLED FOR PRECISION MOLDING 


Custom Molded Plastics engineered by Midwest, consist- 
ently measure up to exacting specifications and require- 
ments. Address your inquiries to MMM, confident that you 
are consulting an organization skilled and experienced in 
precision techniques for the production of plastics. 


AND MANUFACTURING COMPANY sna 


333 NORTH WHIPPLE STREET + CHICAGO 12 


UC 


ELECTRICAL 


CONTACTS 


Brainin contacts ¢ enter ‘into ie 
assembly of electrical devices 
for every branch of the army, 
navy and merchant marine. 
We have the experience to 
make special designs for your 
specific purposes. 


C. 7 PT CO. 


aa ICAL MANUFACTURERS 


233 SPRING STREET — NEW bibadsiste Pie i 
CHICAGO OFFICE: 30 N. MICHIGAN AVENUE 





branch chief of the WPB Office of Civilian Require- 
ments to become vice president of Wheelco Instruments 
Co., Chicago, IIl. 


Effective October 1, engineer-in-charge of the Fre- 
quency Bureau of the Radio Corp. of America will be 
Philip F. Siling, assistant chief engineer in charge of 
broadcasting, Federal Communications Commission, 
Washington, D. C. Mr. Siling will maintain offices in 
New York and Washington. 


James F. Ryan has accepted the appointment as vice 
president in charge of sales at the Efengee Electrical 
Supply Co. Mr. Ryan was formerly Chicago district 
manager of the Colt Patent Firearms Mfg. Co. 


Now representing Bentley Harris Mfg. Co., Con- 
shohocken, Pa. in the metropolitan district is T. J. 
Crofton. 


Newly appointed vice president and general manager 
at Anker-Holth Mfg. Co., Port Huron, Mich., is Elmer 
W. Pfeil, formerly with Republic Steel Corp. 


Within Manning, Maxwell & Moere, Inc., Bridge- 
port, Conn., Charles Stephan becomes manager of the 
newly created Electro-Mechanical Div., and Rudolf 
Beck takes over as chief engineer of the American In- 
strument Div. 


At the sixth annual meeting of the American Coordi- 
nating Committee on Corrosion, Frank L. LaQue, 
of the Development and Research Div. of the Interna- 
tional Nickel Co. was elected chairman. 


Formerly in charge of electrical construction for the 
Pan American Airways in the South Pacific, Carl 
Christiansen has been appointed to the engineering 
staff of the John C. Dolph Co., Newark, N. J. 


Appointed general manager of the Fisher Body Div., 
General Motors Corp., is Thomas P. Archer. 


Richard A. Geuder becomes manager of applied 
engineering at Reliance Electric & Engineering Co., 
Cleveland, Ohio. 


General manager of R. C. A. Communications, Inc., 
is Lt. Col. Thompson H. Mitchell. Confirmation of 
Col. Mitchell as vice president is anticipated when the 
board of directors meets next month. 


Formerly sales manager and advertising director for 
the Bantam Bearing Div. of the Torrington Co., South 
Bend, Ind., J. F. Oehlhoffen has joined Kaydon En- 
gineering Corp., Muskegon, Mich., as assistant to the 
president. 


With headquarters in Detroit, L. F. Weyand has 
been promoted to the position of general manager of the 


Adhesive and Coatings Div. of the Minnesota Mining 
& Mig. Co. 


Elected president of the John Waldron Corp., New 


Brunswick, N. J., is B. R. Newcomb, formerly with 
the Worthington Pump & Machinery Corp. and the 
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depends on many things 


When the skipper of a giant bomber reports “mis- 
sion accomplished”, he is saying “well done” to 
thousands of Delco Appliance war workers, too. 

For example, on planes of the most modern de- 
sign, instruments work, automatic pilots take over, 
bombsights function, bomb doors open, flaps drop, 
aerial cameras click, and radio messages flash out 
when Jittle electric motors go to work. Even the 
guns are equipped with motors for charging and 
aiming. 

The manufacture of millions of such small 
motors is a major part of the Delco Appliance war 
program. Until the “great day” of peace, “Victory 
Is Our Business”. 


Wis * DELCO &/ 
aa aa APPLIANCE 


include Antiaircraft Gun Direc- 

totte et Cm Meant, - ROCHESTER, N.Y. 

icating Motors, Delco - Light 

Engine Generators, Aircraft Mag- DIVISION of GENERAL MOTORS 

netos, a bost of Small Motors ' c 

for specialized war tasks, and PEACETIME PRODUCTS: DELCO APPLIANCE MOTORS, DELCO 
eee Egy sarencan Bee Bag p AUTOMATIC HEAT (O1L-GAS-COAL) DELCO LIGHT AND POWER 


Solenoid ‘Shifters, and Over- PLANTS, DELCO-LIGHT BATTERIES AND DELCO WATER SYSTEMS. 
speed Cut-Outs. 


iTS TE BONDS YOU BUY THAT HEL? KEEP OUR PLANES IN THE SKY! 
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CROSS-SECTION OF 
IDEAL WIRE-NUT 


MAKE WIRE JOINTS 


he Wlodern Way 


FASTER—STRONGER—LOWER COST 


STRIP WIRES 
SCREW ON 
THAT’S ALLI 
End the hazard and delay of 
old fashioned  solder-tape 

and open-flame methods ! 


A SIZE FOR EVERY JOB! 


No. 71 “Production” Type 

Joins No. 16 and 18 AWG solid or stranded wire* 

up to two No. 16 AWG, or equal combinations. 
No. 72 ‘“Fixture-Appliance” Type 
Joins No. 14, 16 and 18 AWG solid or stranded 


wires up to three No. 18 AWG wires, one No. 14, 
and one No. 18, or equal combinations. 


No. 73 “Fixture” Type 
Joins No. 14, 16 and 18 AWG solid or 


stranded wires up to two No. 14, or five No. 
18 AWG, or equal combinations. 


No. 74 ‘Standard Universal” Type 
Joins No. 12, 14,16, and 18 AWG solid 
or stranded wires, up to two No. 12 and 
one No. 18 AWG, or equal combinations. 


Approved by Underwriters’ Laboratories, Inc. 
FREE—Samples on. Request. 


Sales offices in all Principal Cities 
In Canada: Irving Smith Ltd., Montreal, Quebec 


IDEAL S 


x IDEAL COMMUTATOR ODRESSER CO 


| 1008 Park Ave., Sycamore, Ill. | 
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American Optical Co. S. N. Finney and F. W. Egan 
have been elected vice presidents of the corporation. 


At Westinghouse Electric & Mfg. Co., Maurice H. 
Hobbs, formerly manager of switchboard engineering, 
becomes manager of the engineering department of the 
Switchgear and Control Div. Charles P. West suc- 
ceeds Mr. Hobbs, and Wilbur C. Fulton has been 
made section engineer in switchboard engineering. 


Retired from active service with General Motors 
Corp. are William A., Alfred J., Edward F. and 
Lawrence P. Fisher. The latter two will remain as 
directors, and Edward F. and Alfred J. Fisher will con- 
tinue to serve with the Fisher Body Div. William A. 
Fisher has retired from all duties. 


James R. Longwell has been appointed director of 
engineering and research at Carboloy Co., Inc. Dur- 
ing his fifteen years’ service with the company, Mr. 
Longwell has been development engineer, chief engi- 
neer and factory manager. 


William Vassar rejoins Emerson Radio & Phono- 
graph Corp., New York, N. Y. as administrative as- 
sistant to Dorman D. Israel, vice president in charge 
of engineering and production. Mr. Vassar has been 
with the Crosley Corp. in an executive engineering ca- 
pacity for the last three years. 


Albert L, Stica is now vice president of Multi-Engi- 
neering Co., Inc. He was formerly a member of the 
engineering staff of Edward G. Budd Mfg. Co. 


Newly elected members of the Controllers Institute of 
America are Gordon Patterson of the Electric Con- 
troller & Mfg. Co. and George T. Challoner of the 
Pacific Electric Manufacturing Corp. 


Within the Hamilton Standard Propeller Div. of 
United Aircraft Corp., Carl F. Baker has been ap- 
pointed chief engineer. 


Lester L. Kelsey, formerly manager of the Radio 
Div., Stewart-Warner Co., has been appointed to the 
executive staff of Belmont Radio Corp. to handle war 
contract negotiations and assist in postwar planning. 


President of the newly formed Resin Industries. 
Santa Barbara, Calif., is Grant C. Ehrlich. The new 
company will produce synthetic elastomers, including 
vinyl resin, ethyl cellulose and similar compounds. 


For the past 12 years as foundry metallurgist with 
Cadillac Motor Car Div., General Motors Corp., Detroit, 
Mich., W. B. McFerrin is now connected with the 
Electro Metallurgical Co. as metallurgist. 


President and a director of Tyson Roller Bearing 
Corp., Massillon, Ohio, is E. R. Galvin. 


Appointed chairman of the Plan Committee of the 
National Adequate Wiring Bureau is J. S. Bartlett, 
managing director of the Electric Institute of Washing- 
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For Today's Preciston-Made Wiring... 
Precision-Wound Yarns by Cheney 


THANKS to recently developed meth- 
ods and machinery, Cheney Brothers 
now offer outstanding nylon yarns for 
insulation uses. These yarns—supplied 
on precision wound tubes, scientifically 
put up to meet customers’ specifications 
—are a splendid example of the high 
standards of quality which have been 
a Cheney tradition since 1838. 

While Cheney facilities are now con- 
centrated on wartime production—that 
tradition of quality is just as faithfully 





ALSO AT MANCHESTER, CONNECTICUT, A SUBSIDIARY... 
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maintained today as it has been in the 
past. And tomorrow it will be a vital 
part of Cheney plans for the period 
after the war. 

For current research on improved 
methods and materials will bring about 
new and even more remarkable Cheney 
developments. These services and prod- 
ucts will be specifically designed for the 
uses of the future—that future all Amer- 
icans are building now with their pur- 


_ chases of War Bonds. 


CHENEY BROTHERS 
Manufacturers of fabrics of exceptional quality since 1838 


Velvets — Pile Fabrics— Upholstery and Decorative Textiles —Cravats 
Men’s Wear Fabrics—Yarns for Industry—Industrial Textiles 


Sales Offices 


NEW YORK * BOSTON « PHILADELPHIA « CHICAGO « LOS ANGELES 


MILLs AT MANCHESTER, CONN. 
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PIONEER PARACHUTE COMPANY 
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Ie you make temperature responsive 
devices for any purpose, then some one of 
the 35 different types of Chace Thermosta- 
tic Bimetals will exactly meet your needs 
for the actuating element. Each type of 
Chace Thermostatic Bimetal is especially 
engineered to meet specific conditions ... 
each will produce known action at a pre- 
determined temperature ... all are very 
economical ... and always dependable. 


Let Chace help you select the most efficient type 
of bimetal for your control. 


wu ACEco 


f 


Thermostatic Bimetals and Special Alloys 
1608 BEARD AVE «+ DETROIT 9, MICH. 


ton, D.C. John A. Morrison has been appointed to 
the Executive Committee to succeed Mr. Bartlett. 


Formerly sales manager of the Ashcroft Gauge Div., 
Manning, Maxwell & Moore, Bridgeport, Conn., 
Joseph V. Tracy has joined the firm of Design 
Today, Inc., of New York. 


New head of research work on electronic products at 
Littelfuse, Inc., is Bernard F. McNamee. He was 
formerly in charge of the engineering department of 
Consolidated Engineering Corp., Pasadena, Calif. 


At Stewart-Warner Corp., Floyd Masters has been 
appointed manager of the Radio Div. succeeding L. L. 
Kelsey, who has resigned to joint Belmont Radio Corp. 


Executive vice president Thomas M. Cole of Fed- 
eral Electric Products Co. is undertaking the super- 
vision of the Electrical Div. at. Hartford which was 
purchased from Colt’s Patent Fire Arms Mfg. Co. 


Thomas W. Pettus succeeds the late Damon Wack 
to the capacity of executive vice president, National 
Bearing Metals Corp., St. Louis. 


Within Westinghouse Electric & Mfg. Co., Donald 
W. McGill has been appointed manager of the ma- 
chinery electrification section of the Industrial Depart- 
ment. New manager of the X-ray Products Depart- 
ment at Pittsburgh is R. T. Muench. 


Newly elected president of Electro Metallurgical Co. 
is William J. Priestley. 


Promoted to the position of vice president of Owens- 
Corning Fiberglas Corp., Toledo, Ohio, is H. R. 
Winkle, who will continue to serve as comptroller and 
treasurer. 


President of Clark Controller Co., Cleveland, Ohio, 
is James J. Mellon succeeding the founder of the 
company, Primus C, Clark. Executive vice president 
and general manager is W. H. Williams. 


Chief engineer of the Oldsmobile Div., General Motors 
Corp. is Jack F. Wolfram. 


In charge of the Industrial Service Div., John C. 
Dolph Co., Newark, N. J., David M. Kelly has been 
appointed to the engineering staff. Mr. Kelly was 
formerly associated with the I-T-E Circuit Breaker 
Co., Philadelphia, Pa. 


AND ABOUT COMPANIES 


The new corporate name for Holtzer-Cabot Elec- 
tric Co. is now Holtzer-Cabot, Division First In- 
dustrial Corp., it was recently announced. 


Recently, the Houdaille-Hershey Corp. purchased 
all of the stock of Honan-Crane Corp., Lebanon, Ind., 
and hereafter the latter will be operated as Honan- 
Crane Corp., Subsidiary of Houdaille-Hershey 
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122 wires, cables and cords, stemming from the three basic designs 
illustrated, have been developed by Rockbestos to give trouble-free 
performance in instruments, switchboards, motors, electronic devices, 
rheostats, and other electrical equipment. Catalog containing the com- 
plete Rockbestos line, sizes available and other pertinent wire facts will 
be sent on request. 


Rockbestos Permanent Insulation Insures Long-Lived Performance 


A tough, rugged asbestos braid, resistant to heat, flame, moisture, 
oil, grease, and corrosive fumes. 

Felted asbestos insulation impregnated with heat-, flame-, and 
moisture-resisting compounds will not dry out, become hard and 
brittle, or burn. Also serves as a heat-barrier against high ambient 
temperatures. 

Lubricated varnished cambric for high-dielectric strength and 
added moisture resistance, protected from heat, flame, and oxidation 
by felted asbestos walls. 


Felted asbestos insulation that withstands conductor-heating over- 





















loads and won’t burn even when exposed to copper-melting arcs. 


5 The conductor is perfectly centered in helically applied insulation 
and will always remain so. 





















600 VOLT A.V.C. SWITCHBOARD WIRE—TABLE B 
Sizes No. 18 to No. 4/0 A.W.G. with varnished cambric 
and felted asbestos insulation and gray, black, white or 
colored flameproof cotton braid. 

Combine fire insurance and fine appearance 
in your switchboards with Rockbestos 
Switchboard Wire. It is absolutely fireproof 
and will not dry out under heat. Sharp, clean 
bends can be made without cracking as the 
asbestos wall acts as a cushion under the 


, braid. Rockbestos A.V.C. Hinge Cable and 
Switchboard Bus Cable have the same fire- 


proof and heatproof characteristics. 
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APPARATUS HEATING CABLE—TABLE LH 

No. 19 A.W.G. nickel-chromium resistance wire insulated 
with .040” of felted asbestos and covered with 4/64” 
waterproof lead sheath. 

Manufacturers of photographic developing 
tanks, dry print developing machines, candy 
making equipment, soil heating cable kits 
and other devices requiring controlled distri- 
bution of mild heat can use this easily shaped 
heating cable to advantage. 


ASBESTOS INSULATED MAGNET WIRE 

Round, square and rectangular asbestos insulated con- 
ductors finished to meet varying winding conditions and 
coil treatment requirements. 

If you make motors, protect them against 
heat-induced failure with elass B windings of 
Rockbestos Magnet Wire. Leads of A.V.C. 
Motor Lead Cable will complete the failure- 





ALL-ASBESTOS FLEXIBLE CORD—TABLE CA 
Sizes No. 10 to 18 A.W.Q, with two or three conductors 
insulated with felted asbestos, covered with asbestos braid. 
Also in A.V.C. (asbestos and varnished cambric) con- 
structions, 


This heat-resisting flexible cord is ideal for 
floodlights, blueprint machines, apparatus, 
high-wattage lighting units, etc., which re- 
quire a heavy dyity, enduring cord. For 
moisture-resistant construction specify the 
A.V.C, type. Labeled cord with polarized 
conductors if desired. 
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ASBESTOS INSULATED APPLIANCE LEAD WIRE 


Sizes No, 8 to 20 A.W.G. solid or stranded copper, monel 
or nickel conductors insulated with .031" or .040” of 


felted asbestos in black, white or colors. 


Whether you make waffle irons, hot-plates, 
small motors, ranges, water heaters, radios, 
ovens or blueprint machines, we can give 
you an asbestos lead wire made to fit the 
mechanical requirements of your product. 


THERMOSTAT CONTROL WIRE—TABLE TC 

Sizes No. 14, 16 and 18 A.W.G. in two to siz conductors 
with 124%, 25 or 32 mil wall of felted asbestos insulation 
and cadmium plated steel armor. 

This multi-conductor control wire is widely 
used by manufacturers of heat control de- 
vices as well as in low voltage signal and 
inter-communicating systems. Its lifetime 
insulation and rugged armor will give you 
troubleproof control circuits. 
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600 VOLT A.V.C. MOTOR LEAD CABLE—TABLE L 

Sizes No. 18 A.W.G. to 1,000,000 CM insulated with 
two walls of felted asbestos and a high-dielectric, heat- 
sealed varnished cambric insert, with a heavy asbestos 
braid overall. . 
Make your products dependable with this 
motor lead cable. It is heatproof, fireproof, 
greaseproof, oilproof and highly resistant to 
corrosive fumes and moisture. Use it for coil 
connections and motor leads in electrified 
mining machinery, motors, electric loco- 
motives, subway cars, etc. 


Rockbestos Products Corporation, 803 Nicoll Street, New Haven 4, Conn. 


ROCKBESTOS 


The Wire with Permanent Insulation 



































RHEOSTAT AND STOVE WIRE—TABLE A 

Sizes No. 18 A.W.G. to 1,000,000 CM insulated with a 
heavy wall of felted asbestos and covered with a rugged 
asbestos braid finished in black, white or colors. 

For ranges, rheostats, furnaces, control 
panels, switchboards, or any electrical equip- 
ment that develops heat, or operates in dry, 
high temperatures, use this heat-resistant 
solid conductor wire or All-Asbestos Rheostat 
Cable, Table R, with stranded conductor. 





600 VOLT A.V.C. CONTROL CABLE 

In one to 19 conductors, Standard strandings A.W.G. 
No. 12—19/No. 26 and No. 9—19/No. 22. Other 
strandings furnished to order. . 
Designed for use in equipment requiring a 
multi-conductor control cable capable of 
withstanding high temperatures, this cable is 
widely used in the control systems of electric 
cranes manufactured for use in steel mills. 
The insulation is unaffected by hot, corrosive 
fumes, oil or grease and has ample moisture 
resistance. 


600 VOLT A.V.C. POWER CABLE—TABLE E 
Sizes No. 18 A.W.G. to 1,000,000 CM insulated with 
laminated felted asbestos and varnished cambric, and an 
asbestos braid. Other constructions for service voltages up 
to 8000, 


Use Rockbestos A.V.C. Power Cable for the 
internal wiring and power leads of heat- 
exposed heavy electrical equipment and 
you'll add the selling point of guaranteed 
performance. 





After The 
Others Failed... 


SpaadWer's “know aw 
a mew gearmotor designs for 
—. Forces that oS - required job. 
Todny e  cupented needs for these motors 
Way's capacity, es well as the 
— jes of other large motor manufacturers, 
working to SbeedWay Specifications. 


If you need motors or gearmotors for a Write for SpeedWay's new 
standard or special epotiestion. twine your Motor Bulletin showing stand- 
problem ‘e SreedW 


Motor 
range from 1/3000 to it h.p. Unlimited ard A. C., D. C., and Universal 
gear ratios available from stock gears. Write Motors and gearmotors. 
our recommendations on your war or 
postwar problem. 
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Stenciling 
or Marking 


on Tools or Metals 


faster 
_.. more distinct 


A variety of styles or 
Trade Marks possible 


with LEIMAN BROS. 
HIGH SPEED 
STENCIL 


SAND BLAST 
LEIMAN BROS. 33 Christie St. 


Newark, N. J. 


Corp. There will be no change in personnel, etc., but 
the scope of all activities will be increased. 


Plans have been made to open a third bearing grind- 
ing plant for Timken Roller Bearing Co. at Zanes- 
ville, Ohio. It is anticipated that production will 
commence September 1 with approximately 250 women 
workers. 


The Lawrance Aeronautical Corp., Linden, N. J.,. 
has been selected by the Navy to manufacture two dif- 
ferent types of automatic pilots. Lawrance has had 
considerable experience in research and development 
work in the instrument field and has completed several 
other government production contracts. 


Fort Pitt Steel Casting Co., McKeesport, Pa., 
manufacturers of pressure and alloy steel castings has 
recently been purchased by H. K. Porter Co., Inc., 
Pittsburgh, Pa. Present policies and management will 
continue the same as in the past. 


For the manufacture of electronic equipment for the 
Armed Forces, the Western Electric Company re- 
cently leased the Lane Bryant Building, 529 West 42nd 
St., New York, N. Y. Approximately 2,000 people are 
expected to be employed when full production is reached 
in the late Fall or the first part of 1945. 


Western Mass. Distributors, Inc., of Springfield, 
Mass., has been appointed for the distribution of prod- 
ucts of the Emerson Radio & Phonograph Corp., 
New York, N. Y. 


Production of flanged steel traverses or drums now 
takes place in a new plant of the Garrett Div., Hub- 
bard Spool Co. at Garrett, Ind. 


Office and laboratories of Sam Tour & Co., Inc., 
engineers, metallurgists and consultants, are now lo- 
cated in their building at 44 Trinity Place, New York 
6, N. Y. 


Opening of a new Research and Development Labora- 
tory has been announced to serve the west coast activity 
of the Robertshaw Thermostat Co., Youngwood, Pa., 
Grayson Heat Control Ltd., Lynwood, Calif., and the 


‘American Thermometer Co., St. Louis, Mo. Facilities 


of the laboratory include experimental rooms, machine 
shop for model construction, drafting rooms, a testing 
laboratory, etc. 


Aircraft Accessories Corp., San Francisco, Calif., 
has purchased the Power Brake Div. of Besler Corp., 
Emeryville, Calif. 


Dazey Corp. is the new name for the former Dazey 
Churn & Mfg. Co., makers of utility products. This 
change is made because the new name expresses more 
fully the important expansions contemplated. 


Maytag Co., Newton, Iowa, manufacturer of wash 


ing machines is planning to undertake the making of 
other products after the war which are now in the idea 
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NO OTHER SHEAVE 


AJ iia 
stallation easy. Hub 
stays put—only rim 
is changed. Bigger 
pull-up bolts—higher 


taper cone pressure. 


Worthington’s QD Sheave is easy to get on, 
easy to get off, yet always tight on the shaft 


The most certain way to give the 
users of your product utmost 
freedom from maintenance troubles 
on V-belt drives is to specify 
Worthington Multi-V-Drives with 
Worthington QD Sheave. 

1. The Best Engineered Drive. 
With the QD, the hub stays put, be- 
cause a variety of sizes of rims fit it. 
When changes are made for different 
speeds, the rim is easily removed and 
replaced. On all other sheaves, the 
hub has to be loosened, presenting a 
realignment problem when the hub is 


drawn up to the rim. Once you put on 
the hub of the QD sheave, alignment 
problems are permanently solved. 

2. The Most Accurate Belt Selec- 
tion. Worthington’s Master Manual 
will help your customers make truly 
accurate belt selections. This man- 
ual, when used in conjunction with 
Worthington-Goodyear Endless Cord 
V-Belts, results in balanced per- 
formance—sheave and belt working 
together to satisfy the original idea 
of the inventor. Use the coupon 
below for complete details. « 


HAS THESE 3 ADVANTAGES 


You can select the right drive to 
fit your job exactly in three minutes 
by the watch—using just plain every- 
day arithmetic. 


Scientifically evaluated, after years 
of laboratory tests, all factors affeot- 
ing V-Belt life and V-Belt efficiency 
were taken into consideration so that 
each selection is guaranteed to give 
peak performance under all condi- 
tions for which it is recommended. 


This 72 page indexed manual does 
your Multi-V-Drive engineering for 
you. Be sure to get your personal 
copy. 


Mail-in the coupon below now. 
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Centrifugal « Retary Steam & Power Vertical & Horizontal Liquid Variable Speed 
Pumps Pumps Pumps Compressors Meters Drives Multl-V-Drives 
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STANDARD 
MOLDING 
OFFICES 


toBetter Meet YourWar 
and Post-War Needs 


for INJECTION 


PLASTIC 
Parts and Products 


Office and Factory Address in 
Dayton Remains Unchanged 


Manufacturers in all industries in these 
areas who are interested in the use of 
injection molded plastic parts and prod- 
ucts may now submit their prints and 
specifications direct to the new Standard 
Molding offices listed below. These new 
offices have been established to meet the 
increased demand for precision injection 
molded plastic parts in these areas .. . 
and to expedite service and delivery of 
Standard products, 


Standard’s injection molded plastics, al- 
ready used extensively throughout the 
automotive-aircraft industries, maintain 
minutely accurate tolerances, gre excep- 
tionally long-wearing . . . durable. An 
economical application of injection mold- 
ed plastics may improve your production 
—now, as well as after the war— and 
effect a worthwhile conservation of 
weight, labor and critical metals, 

Standard Molding Corporation, a pio- 
neer in the injection plastics field, invites 

ou to use its specialized engineering 
ceiedie and experience, its research 
and manufacturing facilities, 


Blueprints submitted for our study 
will be safeguarded carefully. 


NEW YORK —R, S. Christie Co., 175 Fifth 
Ave., New York, N, Y., Phone Gramersy 
7-8939, 

DETROIT — Standard Molding Corp., 6452 
Cass Avenue, Detroit 2, Mich,, Phone MAdi- 
son 6300. 

CHATTANOOGA—Standard Molding Corp., 
Chattanooga Bank Bidg., Chattanooga, 
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stage. The company is now niaking war materials and 
plans to continue manufacturing aircraft products, par- 
ticularly hydraulics of their own design. 


At a recent ceremony marking the entry of Fair- 
banks-Morse & Co. into the diesel electric locomotive 
business, the first diesel-powered electric locomotive 
manufactured by the company was christened and ac- 
cepted by T. J. Gillick, chief operating officer of the 
Milwaukee Railroad, which bought it at a cost of ap- 
proximately $90,000. The railway will put it into 
immediate use for switching purposes. 


Newly organized under the laws of the State of 
Delaware, Amperex Electronic Products, Brooklyn, 
N. Y., becomes affiliated with North American Philips 
Co., Inc. The business will be continued as Amperex 
Electronic Corp. ; 


Manufacturers of photographic and electronic com- 
ponents, DeJur-Amsco Corp. has established a com- 
plete new plant in Long Island City. Located on 
Northern Blvd. between 45th and 46th Sts., space 
covers 75,000 sq. ft. and gives the company the largest 
area in its history. Among the features are an em- 
ployees’ restaurant and recreation room. 


The name of the Marathon Paper Mills Co. has 
been changed to Marathon Corp. by the stockholders. 


Beck Engineering Combustion Company has 
recently moved to a new and larger plant which will 
enable them to maintain a larger stock with better serv- 
ice. The new address is 211 Cole St., St. Louis 6, Mo. 


For the last several years, the Pacific Railway 
Equipment Co. has been referred to as “Preco.” Re- 
cently this company filed a Certificate of Amendment 
of Articles of Incorporation and the corporate name has 
been changed to Preco, Inc. There will be no change 
in address, business, personnel, management or setup. 


Negotiations have been completed for the purchase 
of the Electrical Div. of Colt’s Patent Fire Arms 
Mfg. Co. by Federal Electric Products Co., New- 
ark, N. J. The manufacture of motor controls and 
other products will be continued at Hartford with the 
same personnel. 

Announced by the president of the Ohio Crank- 
shaft Co., Cleveland, Ohio, the Anderson Machine 
Tool Co. of St. Paul, Minn., has been appointed as 
a special distributor of tocco Process Induction equip- 
ment. 


New distributor of the Crosley Corp. in the central 
part of Pennsylvania is the E. Keeler Co. This com- 
pany will handle the full line of Crosley radios and 
refrigerators. 


The former site of the Plymouth Stamp Metal Co. 
has been leased by Majestic Electric Appliance Co., 
Inc., to start the manufacture of automatic flat irons for 
civilian use. 
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THIS new postwar, general purpose Fairbanks- 
Morse Motor is available to industry now. 


Never before have there been more stamina—more protec- 
tion — more versatility — built into a motor housing. 


You'll have to see it demonstrated to appreciate fully 
how much this motor can really offer you. 


BUY WAR BONDS 


FAIRBANKS -MORSE 
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Look at 
These Features ! 


* Itis a 40°C. motor. 
* Itis a protected motor. 


* Ithasan optional conduit box 


assembly. 
* It has cross-flow ventilation. 


* Ithas ball bearings—sealed- 
in and protected. 


Ithas the exclusive Fairbanks- 
Morse COPPERSPUN 
ROTOR. 


Write for detailed information. 
Fairbanks, Morse & Co., Fair- 
banks-Morse Building, Chicago 
5, Illinois. 








Yew Bulletins, Catalogs, To Aid You 
In Specifying Materials and Parts 


Brief reviews of technical information avail- 
able through various suppliers of essential 
materials, electrical and mechanical parts, 
equipment, motors, drives, controls, fin- 
ishes, etc., for integration within complete 
products of various kinds. ; 


SELENIUM RECTIFIERS. Containing technical 
information, specifications, illustrations, wiring dia- 
grams, catalog listings and ordering references, Bulletin 
RDP-105 gives complete data on more than 130 standard 
units. They include dc. power units for direct opera- 
tion (without battery) of chucks, magnetic devices, 
solenoids, relays, dc. motors, battery chargers combining 
flexibility and dependability for charging batteries rang- 
ing from 6 to 60 cells; plus rectifiers for emergency 
lighting systems providing controlled high and low 
charging rates with either automatic or manual two- 
rate charging operation. Advantages are listed includ- 
ing long life, no maintenance, high efficiency, high power 
factor, low back leak, instantaneous power, no radio in- 
terference and conservative ratings. Fansteel Metal- 
lurgical Corp., Rectifier Div., North Chicago, Il. 


TELEVISION MANUAL. Foreword indicates that 
purpose is to relate the advances of television. Descrip- 
tive material includes radio relays, network schedule 
for nation, prospect of industry, coming market, new 
jobs available, great promise in theatre television, high 
quality, etc. A map of the United States shows how 
East and West may be linked in first American television 
network. Information is given on existing cable and 
wire routes, existing coaxial routes and proposed co- 
axial routes. Space is also devoted to milestones in 
television from the years 1817 to the present time. 
Radio Corp. of America, 30 Rockefeller Plaza, New 
York 20, N. Y. 


DRY ELECTROLYTIC CAPACITORS. Pre- 
senting graphic evidence of the rapid advancement of 
these types in recent years, Catalog No. 10 will be help- 
ful to engineers because of the detailed description of 
resistor construction whereby the wire is instilated be- 
fore it is wound with a ceramic insulation that is sin- 
tered on the wire. Both standard and hermetically- 
sealed types are shown up to 120 watt; 10- and 15-watt 
voltage divider sections ; bobbin-type resistors ; precision 
meter multipliers and high voltage, high temperature 
resistors. Text tells of availabilities in unlimited com- 
binations of capacity and voltage ratings with special 
electrical characteristics and in containers for every me- 
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Engineer-designer and executive readers 
of ELECTRICAL MANUFACTURING may 
forward requests for copies, preferably. 
upon letterheads of their company, di- 
rectly to the manufacturer, at addresses 
indicated with each item. 


chanical requirement. Types cataloged include card- 
board and metal tubulars, cylindrical “FP” types, octal 
base, ac. motor starting and special purpose types. Space 
is devoted to application notes including a.number of 
typical characteristic charts. Compact tables are listed 
which make it easy to select a capacitor of the proper 
size, shape, voltage and capacity. A check list is fur- 
nished which provides complete information on ac. and 
de. dry electrolytic, paper and mica types. Sprague 
Electric Co. 189 Beaver, North Adams, Mass. 


PILOT LIGHT ASSEMBLIES. Such types are 
included as the one inch enclosed, one inch with bayonet 
catch shell, bayonet socket with outside terminals, one 
inch with molded plastic sockets, variable intensity, 
variable light intensity and the pilot light with detach- 
able socket. Also shown are assemblies with wide angle, 
light diffusion lenses, removable one half inch jewel 
with horizontal mounting plus many others. Illustra- 
tions and dimensioned diagram drawings are given for, 
each. Specifications include points on color, plating, 
mounting, assembly, construction, availabilities, etc. 
Description is given on fixed position terminals for all 
assemblies, and a miniature lamp bulb remover is shown 
as available. Gothard Mfg. Co., 1300 North Ninth 
St., Springfield, Ill. 


LAMINATED PLASTIC, Explanation is given on 
why this organization decided to enter the plastic field 
and information follows on resins, resin laminates in 
use, how the material is supplied, what it looks like. 
etc. Advantages listed include durability, heat resist- 
ance, abrasion resistance, ease of fabrication, soundproof- 
ing, light transmission, strength-for-weight and _ fine 
texture. A properties and specifications chart is pro- 
vided. Continental Can Co., 100 East 42nd St., New 
York 17, N. Y. 
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ABRASION RESISTANT COTTON FABRIC. 
Such physical properties are listed as abrasion resistance. 
flexibility, aging, heat, water and oil resistance, tensile 
strength, 8 per cent porosity, stable friction, mildew and 
rot resistance, conductivity, chemical resistance, ravel- 
ing, uniformity, cutting, compatibility, etc., etc. Facts 
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antiaircraft guns! 
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are built with extra strength, extra dura- 


bility, extra capacity. “Stellite’— Weld 
contacts, with bonded laminations, insure 
complete freedom from plunger mushroom- 
ing, even under long, severe service. 
Special insulation—hand-wound coils. 
Made in sizes with ratings from 4 to 30 
pound push or pull at 1” plunger travel. 


Bulletin EM-41 gives complete details. 








Li ey OVLY, lef 


Action that never fails—micrometer ac- 
curacy—split-second timing—our gunners 
expect them as a matter of course. And 
get them, because their newest type guns 
are fired by Solenoids designed and en- 
_ gineered by National Acme. 


Highly satisfactory performance on these 
guns suggests many other types of work 
that Namco Solenoids are qualified to do, 


in both war and peace. 


Other jobs that SOLENOIDS do.. 


—open and close valves in hydraulic 
systems. 


—operate safety devices. 


—operate cutting blades on Rubber 
and Plastic fabricating machines. 


—operate levers, clutches, brakes 
and automatic controls on Grinders, 
Presses and many other types of 
Machine Tools. 


—always better, quicker, at less cost. 


Namco Solenoids are not stock items. 
Each is designed and engineered for its 


particular job. 


For any installation that requires quick, 
positive action, at low cost, write our Elec- 
trical Department, giving details. You'll 
receive helpful information and quotations. 
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ELECTRICAL 
SHEETS &3 
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Here at Newport every known safeguard is 
employed to assure unvarying high quality in 
Newport Electrical Sheets. Users soon discover 
the profitable advantages of making Newport 
their one source of supply. Newport Electrical 
Sheets are made in sizes, gauges and grades to 
meet all electrical requirements. Complete in- 
formation on request. 


NEWPORT PRODUCTS: Hot Rolled Sheets—Newport 
Electrical Sheets—GOHI Pure Iron-Copper Alloy 
Sheets—Globe Brand Galvanized Steel Sheets—GOHI 
Enameling Iron Sheets—KCB Copper Steel Sheets— 
Newport Long Terne Sheets—Newport Galvannealed 
and DeLuxe Metal Sheets. 
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are provided on standard and cut sheets, standard thick- 
nesses and finishes, density, colors, tolerances, lamina- 
tions and packing. A material numbering system is 
shown for coding different types, and text covers spe- 
cially treated webbings. Suggested uses include cover- 
ing for rollers and pulleys, oil seals, loom binders, shims, 
radiator, bearing and motor mounts, gaskets, telephone 
field cases, washers, etc. Southern Friction Materials 
Co., P. O. Box 1475, Charlotte 1, N. C. 


WORM GEAR REDUCTION UNITS. Following 
the explanatory and descriptive material which com- 
prises the first portion of the book, the design engineer 
will find carefully detailed instructions for planning 
installations of units with illustrative examples. Rating 
tables for six sizes supplement these instructions, and 
information is provided on dimensions and shipping 
weights. By means of cutaway photographs, charts, 
diagrams and engineering tables, Catalog No. 300 gives 
detailed information. Text covers points on how to plan 
installations including hp. ratings, service classifications, 
shock loads, nameplate marking, thermal ratings, allow- 
able chain pull, unit selection, etc. Features are listed. 
Cleveland Worm & Gear Co., 3301 East 80th St., 
Cleveland 4, Ohio. 


ONE-PIECE TUBULAR RIVET. Step-by-step 
presentation is included in Catalog Section No. 12050 
on installation showing the use of the device as a rivet 
and nut plate for attachment. Advantages are listed 
including simple, one-piece construction, light weight, 
wider bearing area, compactness, etc. Methods of pre- 
paring the hole for the rivet and upsetting it are shown 
by diagrams and descriptive matter. A chart covers 
pertinent details on the different types available. 
B. F. Goodrich Co., Industrial Products Div., 
Akron, Ohio. 


AIR EXPRESS. Presentation of facts on growth and 
development. Answers some frequently asked questions 
such as “What are rates going to be in the postwar 
period?” and “Are we going to be deprived of any ad- 
vantages of the nationwide completely coordinated and 
integrated air-rail service?” A chart shows the growth 
of air express service from the years 1928 through 1943 
with facts on number of shipments, weight and gross 
revenue. Railway Express Agency, 230 Park Ave., 
New York, N. Y. 


MECHANICAL LUBRICATION. Bulletin No. 25 
describes how centralized lubrication systems increase 
the production output of machinery and at the same time 
make impressive savings in time, power and lubricating 
materials. Opening with a study of the machinery lubri- 
cation problem and of the economies that are inherent 
in a system which delivers lubricant to all bearings in 
exact measured amounts regardless of location, the book- 
let gives an explanation of how the valve operates to 
deliver a measured amount of lubricant and why it can 
do this without recourse to springs, check valves or 
small ports. Other features listed show that the valve 
has only two moving parts, is individually adjustable, 
will distribute either oil or grease and measures by pis- 
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Here's How @ CMPC Development Engineer 
Can Serve You— Now 


@ By analyzing your products to determine what parts, 

if any, can be advantageously molded of plastics. 

@ By helping you in the selection of the best material 
or materials for your job. 

@ By putting at your disposal practical experience with 
the latest wartime developments in plastic molding 
materials and methods. 

@ By furnishing preliminary cost estimates to help you 
in choosing the most economical production methods. 

@ By auggesting design for most effective and econom> 
ical utilization of plastics. : 

@ By making laboratory tests to determine suitability 
of materials for special applications. 

@ By building experimental molds for sampling and 
tests. 


Even though yo 

with the help of 

of this preliminary wo 
are lifted, you i 
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Selecting the plastic molding material for any job is 
important, for an error in judgment can mean complete 
failure of the molded part. There are so many factors to 
consider . - - tensile and impact strength, acid or water 
resistance, dielectric properties, and others. Your mate- 
rial must all the properties your specifications 
call for, not just one or two. Out of the hundreds of 
plastic molding compounds there is one best; but to find 
it requires more than charts. It requires the judgment 
that comes only with experience. It may even j 
laboratory tests and experimental work. 


That’s where & CMPC Development Engineer can be 
ials, and he’s 


of material help to y 
backed by an organizat 
ence in plastics. Through him your 
problem for a group of specialists . - - 
ers, laboratory technicians, and production experts. 
solution becomes 2 matter of meshing their knowledge 
and experience with the requirements of your job. And 
use we are equipped to mold all types f plastic 
materials by any method ..- compression, injection, or 
transfer . . - Your CMPC Development Engineer is free 
to make unbiased recommendations . - - to suggest the 
material and method that will produce the best results. 


So... why not call in a CMPC Development Engt 
neer .. - today, while your plans are still in the forma- 
tive stage? Your request incurs nO obligation what- 
goever. And remember, he’s packed by the largest, best 
equipped custom molding plant in the Middle West. 








A Special Welcome 
for SMALL ORDERS 
ela) ih Ch 


Need experimental springs 
or a special small lot..... or emergency replacements? 


1ali Order Department operates on its own, 


tion facilities, cost rds and delivery schedules 


o this class of work a It pays big dividen 


yur small spring orders to Raymond, for the right 


ard better spring performance. 
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WIRE FORMS — SMALL STAMPINGS 
RAYMOND MANUFACTURING CO 
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ton displacement. Methods of locating and mounting 
pumping units and feed lines on many different kinds 
of machinery are included. Description is given on how 
this system helps maintain peak production, reduces op- 
erating costs and repairs, prolongs machine life and de- 
livers an exact, measured charge to each bearing in 
less than a minute. A section is devoted to fittings and 
accessories plus illustrations of cranes, machines, 
presses, etc. using this system. Farval Corp., 3295 
East 80th St., Cleveland 4, Ohio. 


WARTIME ELECTRONIC TUBES. Critical war 
story is told of how these tubes “saved the day” by their 
use in aircraft. Precise small glass lathe operations ; 
pre-evacuation processes; production, static, dynamic 
and life testing ; welding ; assembling ; soldering sealing 
and hand glass blowing factors discussed in the bulle- 
tin. Illustrations of the production line are shown car- 
rying out the jobs previously: mentioned. Amperex 
Electronic Products, 79 Washington St., Brook- 
lyn 1, N. Y. 


NEAR INFRARED PROCESS. Compilation ex- 
plains that industry will face severe penalties for ineff- 
ciency in the postwar era. Advantages of the treatment 
are listed including saving of time, manpower, floor 
space and energy. An example is provided showing 
the infrared process used in the production line going 
through the steps of material storage, preliminary fab- 
rication, processing and production operations, assembly, 
inspection, packing and finally shipping. Production 
is rapid and bottlenecks are eliminated. Space is de- 
voted to a listing of industrial service centers in major 
cities. Fostoria Pressed Steel Corp., Fostoria, Ohio. 


HEAT CONTROLS. Technical bulletin No. WTH-44 
contains complete description of pulsation, multiple 
point, single point and automatic heat rise welding and 
specifications on cabinet, adjustment range, power sup- 
ply and shipping weight. Features include adaptability 
to any resistance welding process, variable adjustment of 
heat over a wide range, quick waming type tubes which 
eliminate starting delays, automatic rise heat control 
with only three dials, electronic precision control, flexi- 
bility for welder conversion, independent multiple ad- 
justments, quick installation plus others. Stock models 
being manufactured are listed together with explanations 
of the uses of these control units and several models are 
illustrated. Weltronic Co., 20735 Grand River Ave., 
Detroit 19, Mich. 


USES OF NITROCELLULOSE. For the purpose 
of presenting information to manufacturers already 
using the product as well as those who may find it use- 
ful in the future. Chapters are included on types, 
solubility, viscosity and unusual properties useful in 
many different industries. The first section of the 
booklet contains six tables including one showing nitro- 
gen and viscosity specifications of the 17 types, a nitro 
cellulose blending chart and 22 other charts and graphs. 
A section is devoted to combination with lacquers, 
coated textiles, plastics, adhesives and inks. Tables are 
also included showing the hardness of lacquer films, re- 
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Guthman Engineers recognize that the important 
need in Frequency Modulation receivers is to 
have excellent wide band IF coils. Guthman 
high gain I F coils operate on frequencies from 
4.3 mc to 30 mc, and provide maximum fre- 
quency stability. 


UTHMAN 
Peadier ive Do Your Best . . . Invest in Bonds! 
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TNT 
IRONS AND 


SOLDER Pots 


Making connections 
right—the first time— 
is a einch with Drake 
Industrial Soldering 
Irons and Solder Pots. 
That's one reason they 
are so popular with 
fast-producing Amer- 
ican Industry. Every 
need of industry can be 
met, too, for Drake has 


An Iron for Every Purpose 


S| Ei 


Drake Soldering Irons 
and Solder Pots are 
available now with 
am AA-5 or better 
priority rating. Write 
mow for illustrated 
Folder. 


DRAKE ELECTRIC WORKS, 
3656 LINCOLN AVENUE, CHICAGO 


oe ES FREEDOM 
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Mercoid her cally sealed mercury switches are ft de A 
means for opening and closing an electrical circuit. They are designed to give 
millions of ‘‘makes" and ‘‘breaks”’ in the electrical circuit. *« These switches 
are used on many industrial applications. * Various types available. « Our en- 
gineers will assist in their application to any of your switch problems. 

4211 BELMONT AVE., CHICAGO 41, ILL 


sults obtained from exposing lacquer panels to 3 and 6 
months of weathering and exposure data on pigmented 
nitrocellulose lacquer, use of the product in artificial 
leather and coated textiles and typical properties of 
plastics. Hercules Powder Co., Wilmington, Del. 


TECHNICAL DATA ON SPRINGS. Presenta- 
tion for design and production engineers. Following 
an introduction, the booklet covers details on spring 
design; extension and compression; helical springs; 
design formulation procedure; load deflection tables; 
conversion formulae for types of ends; information on 
ordering of springs, including points on compression, 
extension and torsion springs; standards for commer- 
cial wire gages; third and fourth powers of wire diam- 
eters; commercial tolerances and a table of decimal 
equivalents. Accurate Spring Mfg. Co., 3811 West 
Lake St., Chicago 24, III. 


SELF-TAPPING SCREWS. Tab-indexed, spiral 
bound wall chart presents information covering the use 
of the screws in sheet metal, steel, castings, plastics, 
plywood, asbestos and other compositions. A selector 
chart is included which tells at a glance which of nine 
types to use in various materials, and clear tables give 
recommended hole sizes, stock sizes, head dimensions, 
decimal equivalents, drill points and data on use of 
each type under different conditions. Parker-Kalon 
Corp., 200 Varick St., New York 14, N. Y. 


FEATHERWEIGHT SWITCHES. Text dis- 
cusses selection of multi-circuit switches for simul- 
taneous control of independent or interconnected elec- 
trical circuits. Details of dimensions, circuits and me- 
chanical actions are included, and Catalog MJ448 shows 
how any of 20 standard spring and contact assemblies 
can be combined on the 3 oz. high impact phenolic 
frame to handle any desired number of circuits in a 
single switch. Chart gives information on circuit dia- 
gram and description for locking and non-locking 
devices. Specifications are given in a diagram, and in- 
formation is included on ordering instructions. Metal- 
lic Arts Co., 243 Broadway, Cambridge 39, Mass. 


SELF-LOCKING NUTS. Engineering handbook 
with data on the hex, anchor and clinch types of nuts. 
Information is given on size, material, class fit, axial 
load strength based on pull-test data, military require- 
ments, weight, finish, etc. in tabulated form to save de- 
sign engineers time and figuring. Illustrations show a 
few of the different kinds of stop nuts including gang 
channel, internal wrenching, top spanner, flange, instru- 
ment mounting, cap, floating anchor, plus others. A 
page is devoted to outstanding features, another to gen- 
eral information. Elastic Stop Nut Corp. of 
America, 1060 Broad St., Newark 2, N. J. 


SWITCHES AND ELECTRICAL EQUIP- 
MENT. Containing information on rotary snap switch 
construction ; combination switch and receptacle fittings ; 
single plug receptacles; distribution boxes, special fit- 
tings and spare parts for ship fittings including handles, 
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Pictured above are spheroidizing furnaces with which RB&EW rearranges the internal structure 
of metal to a state best suited to the cold-forging of RB&W- Phillips Screws. RBGW is one of 


few screw manufacturers operating this type of equipment. 


NEW SPEED WITH PHILLIPS SCREWS 
from the oldest name 


IN AUTOMATIC COLD-HEADING 


Be sure you get a// that Phillips of- 
ters — with every screw. 

When you use “Phillips” instead of 
slotted, you’re looking for faster driv- 
ing — resulting from the quick, fum- 
ble-free start... use of faster driving 
methods ... freedom from accidents. 

To make sure of getting maximum 
utiving speed — the full advantage of 


77 eREEERTTES 


LITPA DSP 


the Phillips head shape — specify 
“RB&W- Phillips”, and benefit from 
the experience of the manufacturer Jong- 
est identified with automatic cold-forming. 

Additional savings in assembly time 
will come from RB&W’s tough cold- 
drawn metal, strong cold-upset heads, 
clean cold-formed threads, accurate di- 


mensions. The extra strength of 


RUSSELL, BURDSALL & WAR 
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stiong “the “things* that make Cmerica etioug 


“RB&W-Phillips” means that you'll 
get all the advantages that Phillips 
offers — with every screw. 


Manufacturer of machine screws ... sheet metal 
screws...and stove bolts... with the Phillips 
Recessed Head. 
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VERSATILITY and dependability were paramount 
when Alliance designed these efficient motors — 
Multum in Parvo! . . . They are ideal for operating 
fans, movie projectors, light home appliances, toys, 
switches, motion displays, control systems and many 
other applications . . . providing economical con- 
densed power for years of service. 


Our long established standards of 
precision manufacturing from high- 
est grade materials are strictly ad- 
hered to in these models to insure 
long life without breakdowns. 


EFFICIENT 


Both the new Model “KK” Motor and 
the Model “MS” are the shaded pole 
induction type—the last word in 
efficient small motor design. They 
can be produced in all standard 
voltages and frequencies with actual 
measured power outputs ranging up- 
wards to 1/100 H. P. . . Alliance 
motors also can be furnished, in 
quantity, with variations to adapt 
them to specific applications. 


‘DEPENDABLE 

Both these models uphold the Alliance 

reputation for all ‘round dependa- 

bility. In the busy post-war period, 

there will be many “spots” where 
these Miniature Pow- 
er Plants will fit re- 
quirements . . Write 
now for further in- 
formation. 


Model “MS” — Full Size 
Motor M. 
134”x2x 3%” 


New Model “K” — Full Size 
Motor Measxres 
21%" x 2%" x 3%,” 


Remember Alliance! 


WOES ELL 2 


wee! 


_ charts and tables are included with information 
| physical and magnetic properties. 


yokes, connecting shafts, gland nuts and receptacle in- 
teriors ; the bulletin gives detailed dimensional data plus 
typical wiring diagrams. Also shown are switches for 
the automotive trade with a description of each. .\ 
numerical index is provided for easy identification. 
Ark-Les Switch Corp., 51 Water St., Watertown 
72, Mass. 


MAGNETS FOR INDUSTRY. Contents include 
such subjects as magnet materials, resistance compari- 
sons, physical and magnetic properties, demagnetization 
and energy curves, fabrication, design and testing. To 
illustrate and explain various aspects of the discussion, 
On 
Descriptive matter 
covers casting, heat treating, finishing, magnetizing and 
aging, consultation and design, testing of finished mag- 
nets, retention of magnetism, etc. Arnold Engineer- 
ing Co., 147 East Ontario St., Chicago 11, III. 


REGULATED POWER SUPPLY. [Information 
is given on voltage, dc. load, output, amp., wattage, etc 
Units offer an excellent source of constant voltage for 
pulse generators, amplifiers, measurement equipment, 
constant frequency oscillators, etc. Bulletin H1 presents 


| diagrams with figures on line voltage, output voltage, 


output current and other facts. Descriptive matter ex- 


plains this controllable source of laboratory dc. power, 


| precious metals. 


what it is and how it works. Harvey Radio Labora- 
tories, Inc., 448 Concord Ave., Cambridge 38, Mass. 


ELECTRICAL INSULATING MATERIALS. 
Complete detailed description followed by illustrations 
showing production. Tables present comparison oi 
properties ; effect of age, heat, moisture, steam and ma- 
chining ‘qualities. Other tables cover facts on sheet 
material, properties of laminated phenolic tubing and 
of phenolic rods, fabric base grades, etc. Such points as 
shearing, cutting, sawing, punching, shaving, turning. 
threading, drilling, reaming, screw machine work, form- 
ing and finishing are fully discussed. Continental Dia- 
mond Fibre Co., Newark, Del. 


SHEET, TUBING, WIRE. Of laminated or solid 
Bulletin gives complete discussion 0/ 


| these materials followed by illustrations. Text explain: 
| that products may be turned out to meet exacting speci- 


fications and that the lamination process is of particula' 
value to engineers and product designers because it 
permits economy of costly or scarce metals, lends 
strength to soft metals, gives desirable electrical, me- 
chanical or chemical qualities to otherwise unsuitable 
metals and provides base metals with the finer, mort 
lasting finish of costly precious metals. Fabricated 
parts and assemblies are also shown. D. E. Makepeace 
Co., Attleboro, Mass. 


FUNGUS PROOFING. 


Complete discussion 1! 


| given on the effects of fungus and corrosion on electrical 
| equipment together with prevention facts. Illustration: 
| show uncontrolled growth after 5 days and growth con: 
| trolled with toxicant after 5 days. 


Characteristics 
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LS. Establish a _ firm 
ge foothold for your post- . : 7 Overlay, precious 

) in- - caer metals, one side 
ma {| GENERAL PLATE a oes ee mage erelgee 
é hi corporating General / aes 
hee i) LAMINATED METALS |, Plate Laminated Met- 7 3 

anc als in your contemplated peace- 
ts as i time products. These perma- 

: . ° ° Base metal, stee 
ung. e nently bonded laminations of sil- tlie pens 
orm- ver or other precious metals to base 
Dia- metal, or base metal to base met- 


al combinations provide specific 
performance advantages often not found in solid metals, 

solid Precious metals laminated to base metals provide solid precious 
n of gmetal performance at a fraction of the cost of solid precious 
lainsg metals, They provide high electrical conductivity, corrosion 
peci- resistance, long life, ete. 

Base to base metal combinations give performance require- 
ments not found in solid base metals. | 


General Plate Laminated Metals... 
are available in sheet, wire and tube 
. .- inlaid, laminated one or both 


cular sides, or as complete fabricated parts. 


: ol i Several new metal combinations . . . developed since the They can be had in combinations of 
me W2 . « « will also be available for peace products, Get a start precious to base metal, base to base 

table men post-war competition, investigate General Plate Laminated metal, precious to precious metal. 

aol Metals, today. Our engineers are available for consultation and 

Sad recommendations. Write specifying your problems. 


yeace : | 


GENERAL PLATE DIVISION | 


a of Metals & Controls Corporation 


trical ATTLEBORO, MASSACHUSETTS 
ition: PY Church St., New York, N. ¥.; 205 W. Wacker Drive, Chicago, Ill.; 2791 Kensington Place East, Columbus, Ohio; 2635 Page Drive, Altadena, California 


_ con-slerals amd Controls Corporation Divisions manufacture the following products: Laminated & Solid Precious Metals, Electrical Contacts, 
istics Solid and Rolled Plated Precious Metals in all forms—Truflex Thermostat Metals. 
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RAILWAY EXPRESS Service began 105 years ago. Its 
purpose was, and is, to deliver shipments of every de- 
scription direct from their senders to their recipients 
safely and at high speed. Today, this means fast trains 
co-ordinated with super-swift -transport planes. 


Expressmen, in 1839, used spacious haversacks for 
“pick-up and delivery” of shipments. Then expand- 
-ing business required horse-drawn vans. These were 
quickly followed in their turn by the speedy, special- 
ized vehicles of the modern motor age. 


Today, Railway Express uses 15,000 motor ve- 
hicles. They perform pick-up and delivery service of 
shipments in all cities and principal towns, without 
extra charge. Driven by Expressmen who have proud 
records for coolness, skill, and observance of safety- 
first rules, their ceaseless rounds have made them 


the best-known vehicles in America. 


You can help us carry our share of 
America’s war-time shipping and serve 
you better by doing two simple things: 
Pack your shipments securely — and 
address them clearly. Our century of 
experience proves that “shipments 
started right are half-way there.” 





are given on drying time, non-volatile matter, vapor 
diffusion constant, dielectric strength, viscosity, flash 
point, toxicitiy, temperature range, plus others. Text 
also includes facts on cleaning, dipping and remelting, 
Insl-X Co., Inc., 855-859 Meeker Ave., Brooklyn 
22, N.Y. 


‘BLOWER WHEELS. Bulletin 24-1 discusses uses, 
design, temperature, material and sizes. Construction 
features are included with points on hubs, backplate and 
inlet and blades. Performance data charts are shown 
for single and double inlet wheels. Dimensional tables 
and diagrams include facts on housing design and 
blower housings. Performance data, delivery, packing, 
rotation, finish, balance, braces, keyways, set screws, 
hub bores, special hubs and hubs outside are also fac- 
tors discussed. Janette Mfg. Co., 556 W. Monroe 
St., Chicago 6, Ill. 


MATCHED MOTOR PARTS. Components of 
various types, sizes, and ratings that enable the engi- 
neer-designer to completely integrate the motor within 
his products. Shell type fractional horsepower assem- 
blies include repulsion start, induction run, split phase 
and capacitor start as well as capacitor run motors in 
single phase design. Polyphase induction motor parts 
are also supplied. Portable tool motor parts require 
high starting torque, fast acceleration, light weight, for 
horsepower and actual operation are supplied in com- 
pact, readily integrated forms. Other variations in the 
group of motor parts consist of 180 cycle and small 
diameter designs. Dimensions are covered from every 
variation that might affect design decisions. Robbins 
& Myers, Inc., 1345 Lagonda Ave., Springfield, 
Ohio. 


ELECTRONIC COMPONENTS. Descriptive de- 
tails of a full and comprehensive line of variable and 
fixed condensers, plugs, jacks, inductors, chokes, ter- 
minals, tube sockets, couplings and insulators as offered 
by a manufacturer specializing in such communication 
industry parts. In addition to dimensions, capacities 
and ratings the manufacturer has specifically indicated 
the materials of which each unit has been fabricated 


as well as some of the spacing, clearance and tolerances 


allowed in the design of the components. E. F. Johnson 
Co., Waseca, Minn. 


RETAINING RINGS. Engineering and perform- 
ance details of a highly specialized line of retaining 
rings which, because of their inherent design charac- 
teristics, offer unusual adaptability to difficult retaining 
problems. The group includes balanced external and 
internal types. Specific recommendations for handling 
these rings include pliers in various forms and shape 
to facilitate installation. A number of-basic specificatiot 
points have been defined and illustrated with compari 
sons of this method of assembly and those previousl 
used. Test results reported upon include sheaf 
strength and Rockwell hardness. Waldes Koh I Noo 
Inc., Long Island City 1, N. Y. 


ELECTRICAL MANUFACTURING 


PR 
1 








a= 


POST-WAR 
PRODUCTS 





° % Ha oe Se ee same 

—" eal seer nae PP lng, a a eg nat Mg 1 gg i EO aa 

genes are ee NO tang a ely A, Tag nae ag a ee 
ae — ea 


to a uniformly lustrous, tough and durable finish. 
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of metal and molded bakelite post-war products. % Write for full informa- 


tion and also ask for our booklet, “Information on U. S. Government Specifica- 


Finishes,” containing up-to-the-minute lists of specifications and the 


tion 





M & W finishes which meet them. 


MAAS & WALDSTEIN COMPANY, NEWARK, N. J. 


SYNTHETICS AND SPECIALTY FINISHES FOR ALL PURPOSES 


ENAMELS, 


PRODUCERS OF LACQUERS, 


LOS ANGELES, CALIF 


1228 W. PICO BLVD., 


a 


AVE., CHICAGO 


1658 CARROLL 


3RANCH OFFICES & WAREHOUSES 


2. Shown above, Mica’s new “3 mil” bias cut 

cambric tape, for wound insulation where space- 

saving is an important factor. Particularly adapted 

arregularly shaped conductors and available in 
ified widths, either vellow or black. 
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Elevated operating temperatures... greater tion facilities and nation-wide distribution of 
speeds... higher frequencies...compactness of | LAMICOID plastic laminates—EMPIRE varnished 
the new functional designs—all mark the trend cloths and tapes—MICA and MICANITE—we are 
in re-designing postwar products for civilian use. | equipped and conditioned by half a hundred 
And all point clearly to the need for “‘made-to- _ years of insulation experience to offer a quick, 
measure”’ insulations, which combine the surety | dependable and compiete source of highly spe- 
of time-tested materials with precision fabrica- _ cialized insulating materials and products. 
tion of intricate insulating parts. Designers and manufacturers of electrical 
Mica Insulator Company brings to this prob- _and electronic equipment of all kinds are invited 
lem a single supply source of diversified ma- to enlist this service—without obligation—in 
terials and an undivided responsibility for their the solution of insulation problems—present 
fabrication. With strategically located fabrica- or projected. 
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1. A specially designed oval insulating tube made for @ 
interpole coils of a submarine blower motor. One of © 
many unusual applications of Supermicanite—an ex- 
clisive Mica Insulator Company product. 


BRANCH OFFICES FABRICATORS 





Chicago: 600 West Van Buren Street + Cleveland: 1276 West 3rd Street Mica insulator Company, 200 Varick Street, New York 14, N.Y. + insulating 
Detroit: Book Building +* Cincinnati: 3403 Hazelwood Avenve Fabricators, Inc., 12 East 12th Street, New York 3, N. Y. + Insulating 
Fabricators of New England, Inc., 22 Elkins Street, South Boston 27, Mass. 
West Coast Representatives: Lamicoid Fabricators, Inc., 3600 Potomac Avenue, Chicago 51, illinois 

THE TRIANGLE PACIFIC COMPANY The Kirby Company, 13,000 Athens Avenue, Cleveland 7, Ohio 


Sen Francisco: 1045 Bryant Street « Los Angeles: 340 Azusa Street 
Seattle: 95 Connecticut Street 


INSULATOR COMPANY 


200 VARICK STREET, NEW YORK 14, N: Y. 
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These soft iron pole pieces 
tell the story— 


XPERIENCE is a much used, and too often abused, word. Yet in 
any field experience is the only source of practical knowledge — 
the only sound basis for further advance. 


Measured in terms of time alone, the experience of the Simpson 
organization is impressive enough. For more than 30 years this 
name has been associated with the design and manufacture of elec- 
trical instruments and testing equipment. But the real value of this 
experience is to be found in the many fundamental contributions 
Simpson has made to instrument quality. 


The use of soft iron pole pieces in the patented Simpson move- 
ment serves as an example. An admittedly finer type of design, these 
soft iron pole pieces have been employed by Simpson to provide 
maximum strength as well as accuracy, and to achieve a simpler 
assembly that permits faster, more economical manufacture. 


For today’s vital needs, this experience enables Simpson to build 
“instruments that stay accurate” in greater volume than ever before. 
For your postwar requirements it will insure the correct interpreta- 
tion of today’s big advances. 


SIMPSON ELECTRIC CO. 


5200-5218 Kinzie St., Chicago 44, Ill. 


INSTRUMENTS THAT STAY ACCURATE 


Buy War Bonds and 


Stamps for Victory 


SOFT IRON POLE 
PIECES THE SIMPSON 
WAY... 


Greater Accuracy — Soft 
iron pole pieces redistribute 
magnetic flux evenly. Simp- 
son Instruments provide ac- 
curate readings throughout 
an arc of 100°. 


Greater Strength — Pole 
pieces are used to anchor 
full bridges across top and 
bottom of movement. Mov- 
ing assembly is locked in 
permanent alignment. 


Smooth Walled Air Gap 
No cracks or irregularities 
to invite dust or other for- 
eign particles, which might 
interfere with movement of 
armature. Reamed to ac- 
curate dimensions after as- 
sembly. 


Speed and Economy—Pole 
pieces are stamped, not 
machined. This is one of 
many ways Simpson has 
speeded construction, and 
lowered costs, of this basi- 
cally better .movement. 
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SHEETS OF PAPER AND 
SIMILAR PRODUCTS 


WEB-GUIDING FOR 
ACCURACY IN SLITTING 
ROLLED MATERIALS 


SAMPLING AIR 
FOR ANALYSIS 


TANK EVACUATION 


OPERATING AIR 
CHUCKS AND VISES 


SIMULATING HIGH 
ALTITUDE CONDITIONS 


REMOVING DANGEROUS 
DUST, GASES, ETC 


OPERATING AIR GAUGES 
& PX ECISION INSTRUMENTS 





CLEANER— BLOWERS 


AUTOMATICALLY OPENING 
COLLAPSED CARTONS 
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They solve many—and varied—-problems 


Motoair, in some ways has been utilized for controls more 
economical, and thoroughly preferable to electric eye .. . 
The invisible fingers of vacuum lift, hold and carry or place 
sheet material. The flow of air pressure serves admirably 
as an inspection gauge. Motoair, tapped for vacuum or 
pressure on a machine (as an accessory) requires less room. 
It is compact, with motor and pump in one integral unit. 


- Motoair Pumps are available in many sizes, up to 25 


inches of vacuum . . . up to 30 pounds pressure. GET 
DETAILS . . . COMPLETE INFORMATION AVAILABLE. 


NEW JERSEY MACHINE 
CORPORATION | 


HOBOKEN ~ NEW JERSEY 





Magnetically For — 
ill a Electrical Devices 


How to Compens® 


Temperature Chan 


Carpenter Temperature Compensator “30” is an iron-nickel 
alloy that changes gradually from a magnetic to non- 
magnetic condition as the temperature rises through a 
given range. Furthermore, for each temperature there 
is a definite permeability value which is independent 
of whether the alloy ts heated or cooled to the particular 
temperature. 


This has opened a wide field for the compensation of 
temperature changes in electrical devices and apparatus. 
In addition to the voltage regulator illustrated, the field 
of application includes watthour meters, tachometers, 
speedometers, temperature regulators, etc. 


46 OERSTEDS 


Fabrication can be standardized and consistent results 
assured because every lot of Temperature Compensator 
“30” has the same characteristics as the preceding lot. 
This is assured by the close laboratory control of the 
manufacturing process plus thorough magnetic testing of 
each lot. 


PERMEABILITY AT H 


For additional information on Carpenter Temperature 
Compensator “30”, write for our Engineering Bulletin. 


40 80 
DEGREES F. 


Be The variety of types of Carpenter Tem- 
perature Compensator “30” permits the 
selection of the one best fitted to the job. 


@ Automotive voltage regulator that em- 
ploys Temperature Compensator “30” in 
the form of magnetic shunts to offset the 
effect of temperature variation on accuracy. 


The Carpenter Steel Company, 115 W. Bern Street, Reading, Pa. 


- 
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AN IMPORTANT NEW Stluer-“/uugdten 


CONTACT DEVELOPMENT 
STACKPOLE MOLDED 


CONTACT TYPES One-third smaller by volume and with half as many parts! That, in brief, is the 
story of a circuit breaker produced by a leading manufacturer, and made 
Silver -Graphite possible by use of silver-tungsten contacts utilizing the recently developed 
Stackpole “FW 41” formula. 
Thanks to the efficiency of this new contact material, the interrupting 
Gold - Graphite capacity of the circuit breaker in sts new small size has actually been increased 
Silver-Nickel from 10,000 amperes to 15,000 amperes. On special test, it has interrupted 
21,000 amperes without apparent damage! 
Silver-Molybdenum FW 41 is but one of many Stackpole contact developments of outstanding 
importance to electrical equipment manufacturers who realize that contact 
problems do not stay solved—that today’s “best” may well be obsolete 
Silver -Nickel - tomorrow. 
Molybdenum Stackpole engineers welcome the opportunity to study your particular 
contact application in the light of recent improvements, making their 
recommendations and suggestions accordingly. The Stackpole contact 
and dozens of laboratory includes ample facilities for making contact tests under actual 
special alloys. operating conditions. 


STACKPOLE CARBON COMPANY, ST. MARYS, PA. 


Silver - Copper -Graphite 


Silver -Tungsten 


Silver -Nickel -Tungsten 


MOLDED METAL POWDER AND CARBON PRODUCTS 
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The demand for Wilco tubing, wire and other products used in various electronic applications 
for the Army and Navy has caused the H. A. Wilson Company to increase its manufacturing 
facilities and develop new products and techniques. Both present and future customers will 
find these new Wilco developments of great advantage. 


The H. A. Wilson Company manufactures and is interested in receiving inquiries regarding 
the following products— 


WILCO RADIO TUBING WILCO RADIO WIRE 


Silver Tubing (Fine, Coin, Sterling) Silver (Fine, Coin, Sterling) 

Gold Tubing (any karat) Silver-jacketed Invar 

Silver-jacketed Brass and Bronze 
Silver-jacketed Copper 

Gold Wire 

Gold on silver 

Tubing made to order from special ma- Gold-jacketed Bronze and Brass 

terials or any combination of materials. Any other type of jacketed wire desired 


Gold‘on silver (on one or both sides) 
Gold on bronze (on one or both sides) 


Silver on copper (on one or both sides) 


Let us analyze your problems. Write 


THE H. A. WILSON COMPANY 


105 Chestnut Street, Newark 5, N. J. 
Branches: Detroit * Chicago 
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At WESTON, production finally has outstripped the overwhelming 
war demand for panel and other instruments . . . making WESTONS 
again obtainable on a basis to meet most war production schedules. 


To experienced instrument users, this means they again can obtain the 
instruments whose design and manufacture incorporate the broadest 
instrument experience in surmounting the requirements of exacting 
applications. The instruments whose consistent, uniform performance 
simplifies their problems of inspection, handling and other burdensome 
procedure . . .and whose dependable, long-term accuracy assures better 
operating performance from the devices into which they’re built. 

Why not discuss your instrument schedules with WESTON, today 


...and be sure of obtaining the added product efficiency which authen- 
tic WESTONS provide. 


Weston Electrical instrument Corporation 
618 Frelinghuysen Avenue, Newark 5, New Jersey 






FOR OVER 


yee 
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e Panel & Switchboard Instru- 
ments (DC, AC, and Thermo) 


e Precision DC and AC Portables 
e Instrument Transformers 
Specialized Test equipment 

e Laboratory Standards 

¢ Sensitive Relays 

e Light Measurement Instruments 
e Aircraft Instruments 

e Electric Tachometers 

¢ Dial Thermometers 


PEARS LEADERS IN ELECTRICAL MEASURING INSTREMENTS 







N 
At 


" ) ieee 
\\\ Left: Typical high permeability of ARMCO 


‘Radio 6°’ 


Right: This curve shows the core loss relation- 
ship of light-gage ARMCO Electrical Steel for 


varying frequencies at a fixed induction, 


ewe toh ase lM a he mee lta 


War-Tests mean much to your peacetime products 


Many kinds of electrical sheet steel 
products for home and industry will 
benefit greatly from lessons learned 
during the war. Electrical steels with 
improved properties will help bring 
about important new peacetime ap- 
plications, 

The communications field is one 
example. The exacting demands of 
war for up-to-the-minute communi- 
cations systems and accurate firing 
controls will lead to life-saving de- 
vices when peace comes, Our trans- 
portation systems will be safer and 
run right on schedule, our communi- 
cations faster and more accurate be- 
cause of these remarkable develop- 
ments in the science of electronics. 


Special Armco High Silicon Steels 
are being used in much of this high 
frequency equipment. Other grades 
of Armco Electrical Sheets are under- 
going the severe tests of war too. 
Motors, transformers and generators 
will be more efficient and durable be- 


cause of exacting wartime require- 
ments. 

Remember these improved electri- 
cal sheets and coils when you design 
post-war products. You'll find a cor- 
rect Armco grade for every need. 
And you'll get steel that is flat, clean- 
surfaced and ductile, steel of top mag- 
netic properties with low core loss 
and exceptional permeability. For de- 
tailed information just address The 
American Rolling Mill Company, 
2731 Curtis St., Middletown, Ohio. 


EXPORT: THE ARMCO INTERNATIONAL CORPORATION 


THE AMERICAN ROLLING MILL COMPANY 
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this OSTER 
24 VOLT SHUNT CONTINUOUS DUTY IN 25° C. AMBIENT MOTOR 
1/50 


[| Maximum HP. 
pee | et ae has the features 


egies: - 1 met ae that ‘fill the bill 


HOUSING — Die cast, open or totally en- 
closed. 

FINISH — Black, baked enamel. 

BEARINGS — Single, shielded ball bearings. 
Bearing housing fitted with steel inserts. 
BRUSHES — Furnished with metal graphite 
or electro graphite brushes of ample size to 
assure unusually long brush life. Phosphor 
bronze or beryllium copper brush springs. 
WINDINGS — Available for operation on 
12, 24 or 115 volts, in shunt, series and 
split series types. 

MOUNTING — Available for either base 
or flange mounting. 

MODIFICATIONS — Motors can be fur- 
‘mished with special shaft extensions, fin- 
ishes, leads, etc. Motors can also be fur- 
nished for operation in high ambient tem- 
peratures and high altitudes. 

All ratings and data are approximate. 


John Oster Mfg. €o.1 


DEPARTMENT E-18 RACINE, WISCONSIN 
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Corner Stone 
of Quietness 


Structural rubber engineered for the insu- 
lation of transmitted sound, is the cushion 
that upholds what is probably the quietest 
spot on earth. 

Scientists: at Northwestern University 
asked U.S. Rubber technicians to design 
flexible structural columns for a concrete 
room weighing approximately 100,000 
pounds, intended for delicate sound tests. 

These rubber supports were required to 
accomplish two things: first, to prevent 
exterior noises being transmitted into the 
room; second, to insulate the chamber 
against vibrations originating from with: 
out. 

Special “U.S.” engineered rubber was se- 
lected as the best material for the purpose. 
Tests proved that columns of this materia! 
insured 98% absorption of sound; pre- 
vented transmission of external vibration. 

U. S. Rubber scientists are constantly 
applying their knowledge and experience 
to the successful solution of these and 
similar problems . . . ranging from the 
manufacture of sensitive electronic equip- 
ment to the designing of railway cars, 
trucks and busses. 


SERVING THROUGH SCIENCE 


Pere it 
BET R igs |! 
y 
| RuBBeR coLomns fi] eS 


FOR ENGINEERS... ARCHITECTS — This 


SOUND-PROOF ROOM — Floor and ceiling 
are of reinforced concrete, with walls a 
double layer of concrete blocks laid with 
no coincident joints. Special U.S. engi- 


neered rubber was selected to support 
this structure after comparative tests. 


QUIETER TRAVEL — Introduction of rub- 
ber as a structural part of railway cars 
has done much to minimize noises, vibra- 
tion and shock for rail travelers. “‘U.S.”’ 
Engineers have pioneered in this new, 
important use of rubber working in close 
cooperation with car designers. 


up-to-date treatise is important for future 
planning. It contains c , blueprints, 
photos and valuableinstallation informa- 
tion. Pleaseuse company stationery when 
writing. Address, Mechanical Goods Di- 
vision, Room 1406, U.S. Rubber Co. 


Listen to the Philharmonic-Symphony program over the CBS network Sunday Afternoon 3:00 to 
4:30 E.W.T. Carl Van Doren and a guest star present an interlude of historical significance 


UNITED STATES 


1230 Sixth Avenue 


280 


Rockefeller Center «+ 


RUBBER COMPANY 


New York 20, N.Y 
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ov are not left to cool your 

heels in the outer office 

when you come to do 
business with Bristol Brass. For 
Bristol executives do not waste 
your time any more than their 
own... or any more than man- 
hours in the mill. So you’re never 
told here that: “You'll have to 
wait.”” You either see your man 
right away; or you’re told exactly 
when you can see him. And when 


you do, there is no time lost 


* BUY BONDS TO BUY BRASS 
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in getting down to brass tacks. 

This is no wartime innovation 
at Bristol. It’s been this way for 
nearly a century. Bristol’s phi- 
losophy has always been that a 
compact, uninflated organization 


. .. accustomed to move and 


think fast, without hindrance of | 


buck-passing formality . . . can 
get more done, get it done faster, 
and more accurately. 

It’s a lot easier, more satisfac- 


tory, and more enjoyable to do 


business this way ...as our good 


friends of long standing all agree. 


And what’s more, it’s the surest 
preventive known against ele- 
phantiasis of the ego, and hard- 


ening of the arteries of the brain. 
She BRISTOL BRASS 


CORPORATION 
Makers of Brass since 1850 + Bristol, Conn. 


FOR BULLETS *® 








The New Home of Stewart Metal Stampings, outstanding in its architectural . 
beauty, furnishes an appropriate setting for the Stewart “Quality” Line. 


CAnnouncing 


THE REMOVAL OF OUR 
FACTORY AND OFFICES 


TO NEW AND LARGER QUARTERS 


HE steady and consistent growth of our business has made 

it imperative for us to expand our manufacturing facilities. 
This fine modern fireproof structure, to which we hold title, 
furnishes the answer. 


The new home of Stewart Stampings embraces every up-to-date 
construction feature—daylight windows and skylights—automatic 
heat regulation—high ceilings and scientific ventilation—and large 
loading platforms to facilitate shipping. 


With greatly increased floor space now available, we have 
added many new units to our mechanical equipment, resulting in 
faster production—increased volume—and an all-around better 
service to our customers. 


STEWART STAMPING COMPANY 


TERMINALS e¢ LUGS ¢ BRACKETS e¢ CLIPS 
630 CENTRAL PARK AVENUE e YONKERS 4, N. Y. 
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Permit substantial 


space and weight savings in 


FLUORESCENT 


Balai Co 


Design and Construction 





Smaller, lighter, sign-lighting control 
and signal transformers also possible 












Do you have a critical space problem—in ballast coils, trans- 
formers or other electrical equipment—where bulky insula- 
tions on the wire and around the coils are major factors in 
establishing the size and weight of your design? Then don’t 
overlook the exceptionally low space factor of Fiberglas 
insulation—particularly tapes. 








Fiberglas tapes are 
available in tight 
and medium weaves, 
in all widths com- 
monly required for 
insulating electrical 
products, in thick- 
nesses of .003”, 
005”, .007”, .010” 
and 015”. 







If space is at a premium—remember that a thinner inor- 
ganic Fiberglas tape will do the job of a thicker organic tape. 
And, too, Fiberglas tape will take much less space than 
equivalent inorganic materials. Because Fiberglas tape has 
superior tensile strength, it also permits a tighter, more com 
pact wrapping of coils. 











Besides low space factor and less weight in designed prod- 
uct, Fiberglas insulations have other advantages, for example: 















© High thermal resistance. Although total effectiveness 
of insulation depends on impregnation, Fiberglas forms an 


WHAT IS FIBERGLAS? insulating base which does not deteriorate from heat far 


above that encountered in electrical apparatus. 


Fiberglas is the trade name for glass in the form e No change with age—of particular importance in stand- 
of fine fibers or filaments. These fibers are twisted by equipment, or where equipment stands idle over long 


into yarns, served on wire, woven into tapes and periods of time. The glass fibers do not deteriorate, even 
cloths, braided into sleevings, or twisted into though moisture should penetrate the outer impregnation. 


cords—wuntreated or treated—to fill every elec- e Not affected by moisture or most acids, Again, total 
trical insulation need. effectiveness depends on impregnation, but should impreg- 


nating varnish fail, moisture will not disintegrate the glass 


fibers—and often will permit motor to be dried out and 
* 
*T. M. Reg. U.S. Pat. Off. 


run again. 
ELECTRICAL INSULATIONS 





Fiberglas electrical insulations are 
immediately available in all the 
forms and sizes used in the electrical! 
industry. For complete information, 
write Owens-Corning Fiberglas Cor- 
poration, 1866 Nicholas Building, 
Toledo 1, Ohio; in Canada, Fiberglas 
Canada, Ltd., Oshawa, Ontario. 
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Manufactured by : 
OHIO CARBON COMPANY 
Distributed by 


INSULATION & WIRES, Inc. INSULATION AND wiREs 


2127 Pine St., St. Lovis 3, Mo. 
289 Simpson St., N. W., Atlanta 3, Ga. 
3930 Coleridge, Houston 5, Texas 
30 Trowbridge Ave., Detroit 2, Mich. < = 
181 Portland St., Cambridge 41, Mass. SERVICE 


$s. 
1750 and 3 jyphase. i tb x R L &. Y 


50, ' 
440 & 350V- PO ’ 
a} . "7A ‘THE ORIGINAL 


A FAVORITE 
WurTTaee| FOR 40 YEARS 


SS MAKES SOLDER FLOW 


Undandlieel’ Ldvonteties QUICK AND FAST 


Manufactured by 


BURNLEY BATTERY & MFG. CO. 


NORTH EAST, PENNSYLVANIA 











follows: 
- as. Volt: | SOL- REX 
HP REG. U. S. PAT. OFF. 


Miniature Incandescent Lamps 
for all purposes 


HERZOG 
MINIATURE LAMP WORKS 


12-23 JACKSON AVE. LONG ISLAND CITY, N. Y. 
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TRACING CLOTH 


i moisture-proofing that makes PHOENIX Tracing Cloth 


resist damp hands and arms. It will even stand up to ten 


minutes immersion in water. That’s why it’s proof against 
moisture ghosts — the ghosts that haunt prints made from 
tracing cloths that show perspiration stains. 

Besides, PHOENIX is smudge ghost-proof. You can use 
harder pencils and still get solid, opaque lines. They'll smudge 


less. 


And erasure ghost-proof too. Erasing leaves less scars on 


PHOENIX. Redrawn pencil lines are smooth. Ink won't feather. 


For the full story and a sample, write on your letterhead to 
Keuffel & Esser Co., Hoboken, N. J. 


KEUFFEL & ESSER CO. 


EST. 1867 


Drafting, Reproduction, Surveying Equipment 
and Materials. Slide Rules. Measuring Tapes. 


* 


CHICAGO .« NEW YORK .« HOBOKEN « DETROIT 
$T. LOUIS « SAN FRANCISCO «. LOS ANGELES « MONTREAL 
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Matching Quality with Quality 


As a “completer” of other people’s products, we obligate ourselves to match quality with 
quality, so that functionally these products may be in even balance when assembled. Be- 
cause of this interpretation of our job, we have over the years been privileged to “balance 
out” millions of manufactured articles with Peck Springs and Screw Machine Products. 
Because of this, also, our plant is incessantly busy with war work. However, old runs must 
be replaced with new ones; so, if you need springs up to 
wire size and screw machine products up to 144, we would 
be pleased to receive an opportunity to submit quotations. 


SPRINGS 
and SCREW MACHINE PRODUCTS 
The Peck Spring Company 12 Grove Ave., Plainville, Conn., U.S.A. 


DYKEM STEEL BLUE 


STOPS 
LOSSES 


making dies 
& templates 


simply brush on right SPECIM 
at the bench; ready Re 
for the layout in a 
few minutes. The 
dark blue background 
2 Ti A {Si makes the scribed layout lines show up in sh arp relief, and at the 
mes Actual Size same time prevents metal glare. Increases efficiency andaccuracy. 


Writefor full information 


THE DYKEM COMPANY, 2303-F North 11th St, St. Louis 6, Mo. 
In Canada: 444 Pacific Ave., Toronto, Ont. 


¥*& While war necessity does not permit release 
of information covering operational details we 
can present this illustration as an example of un- 
usual design of electrical contacts being produced 
in our plant. It is a coin silver contact ring for Aves Gala 
use on an assembly of special ceramic parts and } seatiaakiaaal aenaune 
made expressly for Stupakoff Ceramic & Manu- | = lighting or fractional 
facturing Company, Latrobe, Penna. This contact inec secuilan tae 
‘is being manufactured in. large quantities by ifa mm pendable and eco- 
punching, forming and butt-brazing, with toler- | . Te gle 
ances held to +.001" on I. D. and +.002” on width. weg ui serves electric power. 
| | Electrica: No. 1010 


Di 10 Amp. with 
vision! T-Rating 





SEED RSCaA Ace Manufacturing Co., Inc. 


8349 Frankstown Ave., PITTSBURGH (21) PA. VALPARAISO, INDIANA 
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Catalin and Prystal therr j 
phenolics offer two important advantag: 
to designers and manufacturers 
range and depth of gem-like col 
equalled only by minerals and semi 
cious stones and casting tech 
which permit the Us »—f inexpen 
quickly constructed molds with ne 
size nor thickness limitations. The pr 
ties of Catalin and Prystal are 
investigation 


Molding Compound. 


Loalin’’ polystyrene thermoplastic inye 


tion molding compounds enjoy a unique 


position among plastics. It possesses out 
standing electrical, chemical and mec 
ical properties. It has a zero water 
absorption and is unrivalled in di 
sional stability. Loalin is the lic 

ght of all the plastics and 

costly. It is available 
ge of brilliant colors 


We Ted Restus 
i atava wd Loabona 


Q Tha’ 
wae] au 


re] 
block 


> molds and aie 


OALIN-CATA COALTN. CATALIN. LOALIM. CaTALIA. 


-tOatie. Catauie 


“Chemical Warfare” is not confined 
to the battlefield. Under conditions 
imposed by modern industrial appli- 
cations, Plastics, along with other 
materials, are subjected to constant 
chemical “‘attack” as they perform 
their allotted tasks in military and 
essential civilian uses. 

“CaTALIN” Cast Resin in the “Chem- 
ical Resistant” grade is especially 
formulated to withstand the effects of 
most acids, alkalies and lubricants. In 
addition to this desirable quality, it 
has a low percentage of water-absorp- 


tion and the other physical, mechanical — 


and machining characteristics usually 
associated with all Catalin Cast Resins. 

“LoaLin” —Catalin’s polystyrene 
molding compound — offers excellent 
resistance to all acids, alkalies and 
alcohols, being soluble only in esters 
and the aromatic hydrocarbons. Its 
water-absorption is 0.00% (24 hours 
immersion at 25° C.) and its reaction 


to mineral, animal or vegetable oils 
ranges from excellent to poor, depend- 
ing upon the particular oil. 

Our chemists and engineers have 
made exhaustive tests of both Catalin 
and Loalin under various conditions 
and covering chemical, electrical, 
thermal, mechanical, physical and 
“working” properties. The results of 
their inquiries and the experience and 
testimony of fabricators, molders and 
users in many fields are available to 
your own technical staff for immediate 
application or for guidance in “blue- 
printing” the products of tomorrow. 


Cost Resins 
Gp Molding Compounds 


LT ALE 


ONE PARK AVENUE « NEW YORK 16, WW. ¥. 
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he S 7 & 1 . FOLDING DOUBLE CUPPED 
N Zomninal jl * WASHER LUGS * 


WHERE BETTER MOLDING BEGINS 


A SIZE and TYPE for every need! 


ed 
— CLOSED 





AvuBURN ’S reputation 
as a molder begins with 
our Mold Making De- 
partment. We are proud 
of our ability to solve 
difficult and unusual de- 
sign problems. This is the : : . 
ate i ot Philadelphia Factory Service 
engineers and mold mak- for Appliance Manufacturers 


ers. It is your guarantee ; ; ; 
f y eu . Now serving as official factory service station for eighteen 
of a properly molded job. nationally-known products. Complete facilities for motor, 
Our investment in mod- appliance and radio repairs and service. If your present 


: : operations, or postwar plans, require efficient localized 
ern mold inaking equip- service in the country’s third largest market, we will be 


ment makes available for glad to consult with you. 
our customers the latest ESTABLISHED 1897 
means for building accur- 
ate, precise molds. A 
plastic part can be no better than the mold which M. E. 1 r l { tl & CO. 
produces it. 
Yet, modern equipment and extensive facilities do not 1316 Walnut Street, Philadelphia, Pa. 
of themselves make superior molds. The combined “know 
how’”’ of experienced engineers and skilled workers is 
necessary to build molds of outstanding merit. eR art 


MARINE 
AIRCRAFT 
ELECTRONICS 





PLASTIC PRODUCTS AND SERVICES 


COMPRESSION, TRANSFER AND INJECTION MOLDING 

* * * 
EXTRUDED VINYL OR ACETATE TUBES AND SHAPES motor with § 

* * MAGNETIC BRAKE 
CELLULOSE NITRATE RODS, sieers, MOLDED PARTS 


. : : COMPLETE ENGINEERING SERVICE 
MOLD ENGINEERING AND COMPLETE MOLD SHOP 


ELECTRIC SPECIALTY C0. 


STAMFORD, CONN, 
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SHEET METAL FABRICATION 


Long before the war, Cole Steel Equipment 
had earned its reputation for quality. Tough 
assignments are part of our everyday job... 
instrument housings... boxes...and chassis. 
If your blueprints call for close tolerance sheet 


metal fabrication, send us your specifications. 





Send for our Brochure 


“The Plant Behind Your Plant” 


COLE 


ee ee enon 


349 Broadway, New York 13, NY Factory: Brooklyn, N.Y 


EL 
cote stE 
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available 


will again 


after the wet 
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Trade Mark Reg. U. S. Pat. Off. 


Parts and Bearings || 


Feetures: 


BACK THE ATTACK 
BUY WAR BONDS 


Many distinct formulas of 


Sintered Iron 


with or without lubricant 


© Replaces More Critical Materials 
Saves Material—Die Formed 
© Eliminates Costly Machining 
© Frees Machines for Other Work 
© Rapid, Minimum-cost Installation 
© Proven Strength and Durability 
@ Lasting, Trouble-proof Operation 


Write for descriptive bulletin 
using your business stationery 


Bound Brook Oil-Less Bearing Co. 
(Established 1883) 

Main Office and Plant, Bound Brook, N. J. 

1255 Book Building, Detroit 26, Mich. 

1901 Santa Fe Avenue, Los Angeles 2!, Cal. 


FOR BETTER MACHINES AND APPLIANCES 


aos. “E\ 


WiLL DEMAND 
Ge Cpe BALANCED 


Bear Developments Make rae a 
Balancing EASY ..- INEXPENSIVE! 


a rE 


PLAN NOW to rid every 
rotating part of the WOBBLIES of DY- NAMIC —_ 
UNBALANCE so that your equipment will provide the 
longer life... greater freedom from repair... and higher 
efficiency buyers will be expecting of your post- war prod- 
ducts. Users of Bear Machines report remarkable im- 
provements in performance when the couple-force vibrations are 
eliminated through Simple—and Inexpensive Bear Dy-Namic Bal- 
ancing. Bear engineers are ready to work 
with your engineers in designing your post- 
war products for EASY DY-NAMIC BAL- 
ANCING. Without cost or obligation: 


Submit Your Products Now For Bear Recommendations 
Send For This New Catalog 

Illustrates and describes the many types of Bear 

Balancing Machines now being used by hundreds 

of manufacturers in over twenty different indus- 

tries. For your free copy write BEAR MFG. CO., 

Dept. EM, Rock Island, Illinos. 


DY-NAMIC BALANCING 
MACHINES 


PROVED BY TEST 


Recent tests made by a leading switch 
manufacturer peves © that IL o 225 
amp. SOLDERLESS CONNECTORS 
ran 12% aor my than a cast poner on of 
another manufacturer whose connectors 
are twice as heavy and cost four times 
as much 


ILSCO CONNECTORS 


are cooler, lighter and cheaper 
use they're built from 

100% electrolytic pure copper 
drawn right in our own 

Cast connectors, of course, are made of 

alloy copper with poor conductivity. 

Make oo tests yourself . . 

appreciate ILSCO superiority. 


ILSCO COPPER TUBE 


AND PRODUCTS CO. 
CINCINNATI, OHIO 


. you'll 


IMMEDIATE 
DELIVERY 


Now available for delivery . . . Fiberglas 
Tapes; Tying Cords; Braided Sleevings; Varnished 
Cloths; Varnished Tubings and Saturated Sleevings; 
Fiberglas-mica Combinations; Laminated Sheets; and 
many other items. 

INSULATION MANUFACTURERS CORPORATION 
565 West Washington Bivd. Chicago 6, Ill. 


UH 
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A MLL 
TRACING : 


hj 
4 


MOLDS INK FiRMiy 
TAKES INKLne 
~. FEATHERING ' 
HIGH TRANSPARENCY 





JUST PHONE THE 
NEAREST NUMBER 


Atlanta JACK. 2121 Los Angeles MU. 2341 

Birmingham 3-8183 Memphis 8-6796 

Boston § UBERTY 4690 Milwaukee MARQ. 7246 

Buffalo CLEVE. 0370 NewOrleans RAY, 0331 

Chicago KEY. 7000 New York WIS. 7-7678 

Cincinnati MAIN 2664 Oklahoma City ~3-6306 

Cleveland  CHE.7347 Omaha» ATLANTIC 7899 

Columbus MAIN 3420. Philadelphia tOM. 7044 

Dallas RIVERSIDE 4403 Pittsburgh ATL..3350 

We. co. fet Dayton ADAMS 9174 Portland ATWATER 8681 
S T. Denver MAIN 5161 St. Louis CHESTNUT 0688 
Detroit RAN. 8483 Salt Lake City 44-7823 

Ft. Wayne ANT'Y 4142 San Diego FRANKLIN 1344 

Fort Worth 3-3244 San Francisco DOU. 5975 

Hollywd GRANITE 4188 Seattle MAIN 4022 

Houston CAPITOL 1233 Tampa M-8377 


UAT HMA Indianapolis MKT. 4466 Toledo ADAMS 7224 
Jacksonville 5-2166 Tulsa 3-0168 


Kans. City ICTR 7881 Washington NATL. 4063 
Knoxville 3-4944 Wichita 2-2722 
i , Los Angeles TRI. 8164 
Z or mail to 
The Frederick Post Company 


Main Office: Chicago 


BLUE PRINT & PHOTO COPY COMPANY Branches: Detrow « Houston 


816 PINE STREET CHESTNUT 0688 Los Angeles + Milwaukee 
| NRT 
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Dh peeve 


FOOT PEDAL 
WIRE STRIPPER 


A sturdy, efficient machine for rapid 
production work. Designed to do quan- 
tity work on a quality basis on all types 
of insulated 0 from 8 gauge to the 
very finest wi 

Everything <3 ht. No motor required. 
This machine will instantly grip the wire, 
cut the insulation, strip it off and release 
the wire—all in ONE simple foot pedal 
movement. 


E-Z AUTOMATIC 
WIRE STRIPPER 


Simple and efficient. As easy to operate 
as a pair of pliers. 
aw ready for use. Its triplicate action 
clamping the wire, cutting the insulation 
“4 stripping is automatically timed and 
erformed with one squeeze o the handles. 
hen the pressure is released, the handles 
open. 
Will not crush stranded wire. 


For years, this hand stripper has given satis- 
factory service to users. Repeat orders 
attest to its superiority. 


aoa = 


COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless unit for uniform 
and continuous production. No springs, 
the Colonial strips clockwise or counter- 
clockwise. Double-edge floating blades 
give square and clean cuts. Dialed 
micrometer allows settings within 1/1000 
inch of wire gauge. Precision plus! 


SEND FOR CIRCULARS 
Tel tl ee a ee ta | 


of a Pyramid stripper in your shop on your 


own work for ten days. Send us your wire 


eee ee ee ee 


2224 So. State Street Chicago, Illinois 


samples and specifications so we may ac 
Taig R Melo Meal alt - oee allT Tiare) 
machine and instructions 


A SPECIAL MESSAGE 
About INFRA-RED RAY DRYING 


To Those Whose Production Require 
ments Necessitate the Use of Lacquers, 
Synthetics, Paints and Other Finishes 


Use Nalco Infra-red Ray Drying Equip- 
ment to solve a wide variety of problems... . 
spot drying and baking of various finishes 
and dopes . . . quick drying of varnishes 
and impregnating materials for motor wind- 
ings and electrical and Mechanical parts of 
all types. 


@ (Left)—Nalco 5-light portable adjust- 
able unit. 


Write for your copy of “Drying Prob- 
lems Made Easy’’. 


NORTH AMERICAN ELECTRIC LAMP COMPANY 


1082 TYLER STREET ST. LOUIS 6, MISSOURI 


VIBROTEST TELLS THE 
INSIDE STORY ABOUT 
INSULATION 


By the mere press of a button the 

VIBROTEST tells the inside story 

about electrical insulation. Faulty in- 

sulation is quickly detected ... costly 

electrical breakdowns can be pre- 

vented before they happen. The 

MODEL 201 VIBROTEST large clear faced meter tells the 
whole story quickly in megohms or 

PUTS THE ae 

FINGER ON 
FAULTY IN- 
SULATION 


No hand cranking ...no leveling... 
sturdy, compact and easy to use. | 
Many VIBROTEST models available OF EVERY DESCRIPTION 


to meet your requirements. Write | For identifying Wires, Cables, Parts, Assemblies, etc. Embossed or Stamped 
today. Markings, es desired. Consecutively numbered tags @ specialty. Bleak 
tags for customers who prefer to do their own marking. 

Write for Free Samples and Prices 


NATIONAL BAND & TAG CO. 
DEPT. 9-798 NEWPORT, KENTUCKY 


IDENTIFICATION TAGS 


COME E OD LEE ee 
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Acadia Styraloy 


Flexible at — 100°F and has 
vhany of the electrical proper- 
ties of Polystyrene. Ideal for 
numerous electrical applica- 
tions. Write for information 
on forms now available, and 
data on physical and electrical 
properties. 


Send for complete data giving 
physical properities of Acadia 
Polystyrene, plus a table of 


specifications on its electrital 
properties. 
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Acadia Polystyrene represents the out- 
standing plastic for the electrical field. 
Offering an unusual combination of highly 
desirable electrical properties, its dielec- 
tric strength and power factor compare 
favorably with mica and ceramics— and 
are superior to any other commercial 
plastic! 

Compression molded sheets of Acadia 
Polystyrene have properties superior to 
sheets fabricated by other methods— 
no shrinkage at normal temperatures— 
better heat resistance. 

Consider also these additional values: 
zero water absorption; relative freedom 
from adverse effects by acids, alkalies, 


alcohol, stack gases, weather, etc.; an ex- 
cellent dielectricconstant value, and high 
tensile strength of 3500 to 5000 lbs. per 
sq. in. Add to these Acadia’s wide ex- 
perience in the plastics field, and you 
have the reasons why Acadia Polystyrene 
merits your investigation 


Complete details are available on request—for quick ref- 
erence some of Polystyrene’s outstanding values are 
given here: 


Dielectric Constant............ 2.5 to 2.6 at frequencies 10° 
Power Factor, 60 cycle é 
103 cycles 
108 cycles 
Dielectric Strength, Volts/Mil 's"* 
Short time 500 to 700 
Step by Step 450 to 600 
Volume Resistivity, ohms-cms. 10"? to 10'9 
Heat Resistance... 150° F to 250° F 
Softening Point . ... 190° F to 250° F 
Specific Gravity eee eS 





LEA is very much 


in the picture at 


JACK & HEINTZ 


BURRING 
and 
BUFFING 


JAWS 
Connectors 
GEARS 


Recently we were awarded the Army-Navy “E” for work done in the 
important field of finishing . . . for the production of burring, pol- 
ishing and buffing compositions . . . for technical help in aiding war 
contract companies to work out fast, efficient methods. 


No better example of this very service can be found than at the 
Jack & Heintz plant in Cleveland where LEA is very much in the 
picture. This company had war contracts that called for the best in 
production methods. LEA Technicians helped them work out effi- 
cient finishing operations and then provided the proper grades of 
compositions. Jack & Heintz is a steady user of LEA Compositions. 
First the proper method; then the proper grade 

of LEA COMPOUND or LEAROK to carry out 

the finishing operations—this is the essence of 

the LEA Service to plants with burring, polishing 

or buffing problems. 


THE LEA MANUFACTURING CO. 


Waterbury 86, Conn. 


Burring, Buffing and Polishing . . . Manufacturers and Specialists in. the 
Development of Deedeetics Methods and Compositions 


9-LM-7 





e Ball Bearing « 


MOTORS 


o 
The Choice of 
Leading 
Design 


alley 


Engineers 


SPLASHBDESIGN . - because BETTER MOTOR DESIGN 


has been the consistent aim of Valley 
Electric Corporation engineers through- 
out the years. The Valley Ball-Bearing 
Electric Motor of today offers definite 
buyer-appeal in efficiency and economy 
to the purchasers of your equipment. 
oa a — That is why prominent design engineers 
ditions. are incorporating Valley Ball-Bearing 
Motors in their plans. 


Valley Ball-Bearing 
Motors are designed 
to meet operating 
conditions where 
hazards of liquids, 
chips, etc., dropping 
into the motor, are 
involved. Motors are 
protected against 


Ball-Bearing Motors 
4 to 75 Horsepower 


VALLEY 


Electric Corp. 
4221 Forest Park Blvd., St. Louis (8) 


LOUTHAN SX-1 STEATITE 
LOW LOSS INSULATION 


For RADIO HIGH 
Communication DIELECTRIC 
Equipment Use mages _Dense 

mpervious 
* To Moisture 


Any Size.... * 
...- Any Shape Precision Made 


The LOUTHAN MANUFACTURING CO. 


“Ceramic Specialists Since 1901’’ 


EAST LIVERPOOL, OHIO, U.S. A. 


MA Zw 


Beate ad 


SPIRAL 
WRAPPED 


ROUND - SQUARE - RECTANGULAR 
Write for Arb or List of 1000 Sizes 


PARAMOUNT PAPER TUBE CO, 
801 GLASGOW AVE., FORT WAYNE, IND. 
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Because they compress abundant fastening strength 
into much less fastening space, P-K Socket Screws con- 
tribute to a more compact design, and allow substantial 
metal savings, wherever they can be used. 

Look into these savings, and the other design advan- 
tages of P-K Socket Screws, while your pest-war product 
is still on the drafting board. Have a P-K Assembly 


Engineer help you find the spots where they will save 
assembly time, lower costs, and improve- construction. 

By specifying Parker-Kalon Socket Screws, you make 
certain of assemblies that can be trusted for strength 
and endurance. Unique P-K “Quality-Control” elimi- 
nates “doubtful” screws—screws that look right, but 
some of which might fail to work right. 


PLAN with P-K SOCKET SCREWS — 


FOR STRENGTH — Cold-forged of alloy steel, they withstand tremendous 
stresses. They can be set up tighter — stay tight — smaller sizes can be used. 
FOR FASTER ASSEMBLY — Key never slips — screws hold on end of key for 


placement in hard to reach spots. 


FOR COMPACTNESS — Less metal required 


in flanges or other fastening areas. FOR SAFETY — No projecting heads on 


moving parts. 


FREE SOCKET SCREW DIMENSION FINDER. 
Gives you the information you need instantly « 
— saves leafing through tables. FREE to de- 
signers, engineers, draftsmen ... write for 
yours. Parker-Kalon Corporation, 208 
Varick Street, New York 14, N. Y. 


Uta ae 


a 
SITU 


A Product of PARKER-KALON.--Specialists in Fastening Devices 
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Ut is Flexibility that has made possible the 
‘many achievements of Speedcraft Wire 


-Strippers. 


‘So called “Hard to Strip” wires aren’t hard to 
-strip for Speedcraft, for Speedcraft Flexibility 
-quickly adapts the machine to the work. 


Flexibility added to Speed and Precision gives 
-Speedcraft a wide margin of superiority and 
explains the reason why Speedcrafts are 


more popular than ever for production wire 


stripping. 


Send wire samples and strip- 
itl ping specifications for recom- 
Be mendations on your wire 
sala) stripping needs. 
CALLY BY 


POWER 
PN em) 1440 
itis. 


Bera 


THE RIGHT BULB TO USE 
NO LONGER A MYSTERY 


THE NEW GOTHARD CATALOG—is actually an Engineering 
Handbook that gives you this and complete engineering data 
on each of a wide range of models for varied applications. 
Here is an example of the data given: 


Mazda No. 64 
6-8 Volt 


Mazda No. 68 
12-16 Volt 


Mazda No. 72 
18-24 Volt 


Mazda No. 1252 
24-28 Volt 


Listings of 

#1206 Faceted Jewel 

#1207 Plain Jewel 

#1208 Frosted ewel, 
Colored Disc. 


MAZDA NO. AND VOLTAGE of lamp received by each 
specific Pilot Light is given opposite each photograph. 

PILOT LIGHT DIMENSIONS are presented in blue print dia- 
gram. 

SPECIFICATIONS include essential data on panel thickness, 
mounting dimensions, metal substance, jewel colors, etc. 


the Your Copy Immediately 


MANUFACTURING 


COMPANY 
1320 othe Ninth Street Springfield, Illinois 


Export Division—25 Warren Street, New York 7, N. Y. 
Cables—Simontrice New York 


ELINCO SELF-SYNCHRONOUS 
rw TYPE Mi-1 MIDGET 


Type Mi-1 is an indicating- -typé 
motor; also available in rotating 
and differential-type motors, and 
with double shaft. 

SPECIAL DESIGN — Our engineers are at 


your service to discuss the design of special and 
experimental fractional h.p. motors and generators. 


ELECTRIC INDICATOR CO. 


107 PARKER AVE STAMFORD, CONN. 


PRODUCTS 


METAL SPECIALTIES 


Modern plant equipped 
to produce accurate 
work in all metals. 
Send your specifications 
to us for prompt esti- 
mates without obliga- 
tion. 


ELECTRICAL MANUFACTURING 





Oficial U. S. Coast Guard photo 


.... STEP OP 
YOUR PAY ROLL PLAN! 


ar is a continuous job. 


ver-widening, ever-advancing fighting fronts call for 
never-ending flow of manpower and materiel— 
financed by a continuous flow of money. 


Your responsibility as top management increases with 
he mounting tide of battle. You’ ve been entrusted with 
wo major responsibilities—steadily maintained pro- 
Huction, and steadily maintained War Bond Sales 
hrough your Pay Roll Savings Plan. 


bo keep this one salient fact before you at all times: 
lhe backbone of our vital war financing opera: 
ion is your Pay Roll Savings Plan. 


"Ss 8 
ly o 


% Back the Attack! 
SELL MORE THAN BEFORE! 


— 


Official U. S. Marine Corps photo 


Your job is to keep it constantly revitalized. See to it 
that not a single new or old employee is left unchecked. 
See to it that your Team Captains solicit everyone for 
regular week-in and week-out subscriptions. And raise 
all percentage figures wherever possible. 


Don’t underestimate the importance of this task. This 
marginal group represents a potential total sales in- 
crease of 25% to 30% on all Pay Roll Plans. 
Constant vigilance, in a quiet way, is necessary to 
keep your Pay Roll Savings at an all-time high. Don’t 
ease up—until the War is won! 


The Treasury Department. acknowledges with 
appreciation the publication of this message by: 


ELECTRICAL MANUFACTURING 


This is an official U. S. Treasury advertisement prepared under the auspices of Treasury Department and War Advertising Council 
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NAME PLATES 
DIAGRAMS 
PROTRACTORS 
COMPUTORS 
CHARTS-DIALS 
CALCULATORS 
SCALES-ETC. 


SHEET FABRICATION 


any size or thickness can be furnished, in either 
dul} (matte) or bright glossy finish. 


PLASTIC: PRINTING 


quired y 
An ey 

today, were developed, proud 
Eine to ott cots phan mine 


LAMINATION 


Printed sheets may be laminated on one or both 
saaiewee 


moisture, 
DIE MAKING 


In our completely equipped tool rooms, Hopp ex- 
perts-work directly from blueprints to make eco- 
the facilities of a complete 


Pe ee a NG 


IN MOLDI 
is forced into a 


THE HOPP PRESS 


INCORPORATED 
460 W. 34th ST. NEW YORK 1 WN. Y. 


Here we come Hirohito 


it was not until the internal combustion engine was per- 
fected that the submarine with a cruising radius of thousands 
of miles became one of the most potent weapons of war, as 
the Nipponese well know. 

Long experience in serving the automotive industry made 
Holly a logical source in the production of piston pin 
retaining rings. Difficult to form and manufactured to precise 
limits, Holly rings have measureably assisted in the excellent 
performance of the huge Diesels that are taking our ships 
to Tokio . . . and back. 


Phone Holly 2211 or from Detroit Dial Cherry 4419 


AMERICAN SPRING 
0 HOLLY inc. sous, mcnican 





ANOTHER 
SPECIAL BY 
PROGRESSIVE 


Fe. CO. 
ye PROGRESSIVE Men CONN. 


44 woRWOOD ST. 
Pe hae hae ith te ee ot aR > 
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(emeCnEn 


Hand Calibrated 
for Your 


Exact Needs 


The scales of Norton Instruments 























are hand drawn and hand cali- 
brated to meet your special 


requirements, thus assuring ac- 





curacy at every reading point. 






Unseen — unheard — yet Radar reaches up 
to stop the enemy plane in a flash of flame. 
Doyle Coils are an integral part of such equip- 
ment, because the delicate mechanical brain of 
Radar calls for utmost precision. 


Furnished for both switchboard 
and portable use. Magnetically 
shielded. Hardened, specially 
ground pivots, supported by 
sapphire jewels. 

The same expert design, uniformity of wind- 
ing, and electrical and physical correctness de- 
manded of Doyle coils by Radar is built into 
every Doyle Coil. This can mean new peak 
efficiency along your assembly lines . . 
correct product performance. 


Norton has served the in- 
dustrial and marine fields for 
fifty years. Wherever accurate 
measurement of electrical 
units is called for, there is a 
Norton Instrument to meet the 
requirements. 








Send for our new catalog 


| NORTON Electrical Instrument Co. 


75 HILLIARD ST., MANCHESTER, CONNECTICUT 





Layer Wound Coils 


Wound in multiples of 
from 8 to 30 on 27 in. long 
spiral wound tubes of 
kraft, fibre, cellulose ace- 
tate, etc. Subsequent op- 
erations include cuttin 
apart, installing finis 
leads, ee impreg- 
nation, rigid testing. 

















ra 
Aims 
MORE POWER 


Multiply the ordinary solenoid valve by six 
and you get an idea of the powerful lever 
action developed by General Controls’ 
K-10. This quiet, two-wire, current failure 
valve is easy to install on air-conditioning, 
combustion or refrigeration equipment. 
K-10 handles air, gas, water, light and 
heavy oils, and steam. Positive opening 
and complete shut-off are assured. De- 
signed for either normally closed or open. 
Available any voltage. A.C. or D.C. and 
up to 114" 1.P.S., port sizes up to 36’. Write for 


GENERAL CONTROLS 
801 ALLEN AVENUE © GLENDALE, CALIF. Catalog 52 
8ranches: Boston * New York + Philadelphia 
Cleveland + Detroit « Chicago * Dallas 
Denver + San Francisco 



















































TRANSFORMERS by DOYLE 


A typical fully enclosed. transformer. 
Sizes range from a few watts to several 
kilowatts capacity. Smaller units such as 
filament transformers, audio transformers 
and filter reactors are often mounted in 
channel frames, with or without side shells. 
















Fully Enclosed 
Transformer 


HIGHEST QUALITY 
FOR 45 YEARS 


Kester engineers will gladly 
assist you in working out any 


flux or solder problem. Write : aes 
fully,.without obligation. One Good Turn—or a Million 


KESTER SOLDER COMPANY JAMES W. DOYLE inc. * 
5 Eestorn Plant: Newerk, NJ. Canadian Plant: Brantford, Ont. 2734 N. Pulaski Rd., Chicago 39, Illinois . 


G 
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Bottom Leads 
or End Leads 


This One 
BALLAST 


provides for both 


® For direct mounting on narrow wiring chan- 
nels or fixtures, bring the leads out of the 
bottom. 


For other applications, extend them from the 
ends. Insulated bushings set at an angle protect 
the leads either way. 


Simplify your fluorescent lamp Ballast inven- 
tory—reduce stock investment and save time. 
Order the new Ballasts now. Available in two- 
lamp 40-watt sizes with other popular capaci- 
ties shortly. JEFFERSON ELECTRIC COMPANY, 
Bellwood (Suburb of Chicago), Illinois. !n Canada: 
Canadian Jefferson Electric Co., Ltd, 384 Pape 
Avenue, Toronto, Ontario. 


o 


r-evecraic 
BALLASTS 


FOR FLUORESCENT LAMPS 


@ Instant Starting Ballasts now available in the two-lamp 
40-watt sizes. These Ballasts make possible starting with- 
out separate starter action ar cathode pre-heating, and will 
be furnished with leads for both bottom and end positions. 


WAR JOB Springs 


NEED SPRINGS For WAR JOBS 


Cuyahoga's broad experience in designing and manufac- 


| 
| 


turing springs, wire parts and small stampings is available 


for direct war or sub-contractor requirements. 


AA a 


ry] iy NEL ut & orsland Se 


New “highs” in production, new “lows” in 
unit cost start the day you change from solid 
rivets to tubular or split rivets and Chicago 
Automatic Rivet Setters. Chicago Riveting is 
fully automatic . . . the rivet is fed, inserted 
ond clinched with each trip of the foot pedal. 

Have Chicago Rivet engineers analyze your 
rivet cost reduction possibilities now. Send 
us loose samples of your assemblies . . . we 
return them fully riveted, with cccurately esti- 
mated riveting time schedules. When Army 
and Navy men see how much faster and better 
Chicago Riveting is, their usual advice is 
“Change now to Chicago Automatic Riveting.” 


Typical Chicago Automatic Rivet Setter. 
Other models available for setting up to 
4 rivets at a time...bench or pedal types. 


4 ” CHICAGO RIVET 
OKW & MACHINE CO. 


9609 W. JACKSON BLVD., BELLWOOD, ILL., (Chicago Suburb) 
TUBULAR AND SPLIT RIVETS IN ALL RIVET METALS 
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COMMUTATORS.... 
SLIP RINGS... 


Produced In Volume For The Finer Motors and Generators 


by 


TOLEDO STANDARD COMMUTATOR CO., 2242 Smead Avenue, Toledo 6, Ohio 
HOMER COMMUTATOR CORPORATION, 4748 Hough Avenue, Cleveland 3, Ohio 
HILLSDALE COMMUTATOR COMPANY, Hillsdale, Michigan 





Quarriers of 
Monson Slate 
for Electrical Purposes 


Natural, Black, Oil Finish 


Quarries: 
Portland, Maine e Monson, Maine 





wae are 


TEN 


e GREATER EFFICIENCY 

« INCREASED OUTPUT 

« LOWER MAINTENANCETCOSTS 
« LONGER BEARING LIFE 

« INCREASED PRESTIGE 

« GREATER SALES; APPEAL 


The most certain way to give your customers 

complete freedom from bearing maintenance 

troubles, andssafeguard costly investments is to 

equip your machinery with TRICO OILERS. 
Write for Catalog 


Fast & Firm 


Fast in assembling and firm in grip, these ALLEN 
hex-socket screws save time and simplify design for ma- 
kers of motors, motor-driven machinery and appliances. 


SAVE TIME because hand- 
ily reached with Allen hex 
keys in the hardest-to-get-at 
places. Small screws can be 
held on end of the key and 
threads engaged in the tap- 
ped hole without fingering- 
in. Adapted to high-speed as- 
sembling with power drivers. 


SIMPLIFY DESIGN because 
Allens’ greater strength per- 
mits use of smaller- size 
screws, accommodated by 
smaller flanges, lighter parts. 
Accurate threading to a 
high Class 3 fit further adds 
to holding-power in com- 
pact designs. 


Order ALLEN samples or stock require- 
‘ments of your local Industrial Distribator. 


THE ALLEN MFG. COMPANY 


HARTFORD, * ALLEN > CONN. 





SIMPLEX 

aT STRIPPERS 
AND CUTTERS 

e CLEAN CUTTING 

e@ PRECISION STRIPPING 


e FAST WORKING 
e EASY OPERATING 


The Simplex Model S-30C Wire 
Stripper employs a unique patented oscillating blade 
principle, unlike ordinary strippers, assuring a complete 
and clean stripping of insulated covering with single pull 
of handle. This engineering achievement also insures a 
permanently precision adjustment to all types of wire and 
cable in its capacity range until readjustment is desired. 
The Model S-30C will accommodate all cables up to 34” 
dia., stripping clean without scratching, marring or in any 
way injuring insulation of internal wires (Model S-130 
available for cable up to 1” diameter), also indispensable 
for stripping parallel wire and heater cord. Send Sample 
Wires and have your stripping problems engineered 
by Wenco. 

Ask for your copy of new Bulletin. 
Write for Dealership Plan. 


WENCO MANUFACTURING CO. 
SIMPLEX WIke StRATFERS AND CUTTERS 
TOOLS © Dtts © STIAMPINGS *$ SPADE BOLTS 


1136 WEST HUBBARD STREET, CHICAGO 22, 1LLINOIS 





“Now, if we 
were only 


staying at THE ROOSEVELT” 


When you stop at The Roosevelt you don't risk getting 
marooned like this. For you'll be within walking range 
of Manhattan's Midtown activities. Direct passageway 
from Grand Central Terminal to hotel lobby. A reservo- 
tion at The Roosevelt liquidates a lot of bother. 


Rooms with bath from $4.50 


THE ROOSEVELT 


Robert P. Williford, General Manager 
MADISON AVE. AT 45th ST., NEW YORK 
—A Hilton Hotel— 


OTHER HILTON HOTELS FROM COAST TO COAST: 


TEXAS, Abilene, El Paso, Longview, Lubbock, Plainview; NEW MEXICO, 
Albuquerque; CALIFORNIA, Long Beach, Los Angeles, The Town House; 
MEXICO, Chihuahua, The Palacio Hilton. Hilton Hotels, C. N. Hilton, President. 
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NOW YOU CAN DO YOUR OWN 
BRANDING on PLASTICS! 


WE SHOW YOU HOW 
WE ENGINEER THE JOB 
WE BUILD THE TOOLS 





% Rogan's exclusive plastic branding process has been f 
employed extensively to speed production of many im- PRO D UCTIO. hfe 
portant war plastics. The bakelite Azimuth Dial illustrated, 
is one example of Rogan's accuracy in branding. In fact, : 
this important assignment was entrusted only to Rogan. 
However, wartime demands for this service in some 
ordnance plants, have required the application on their 
own premises. ‘So, Rogan engineers have arranged a 
method whereby anyone can do his own branding on 
plastics right in his own plant. Rogan will engineer each 
job completely and build all the necessary tools. Will 
provide clear, simple instructions that will permit anyone 
to do the job expertly. All you need do is to send us 
blue prints and other specific date, and we'll give you « 
quick cost and time estimate. 
Take advantage of this new Rogen service . . . send 
us your specifications today. 


41; ROGAN BROTHERS 


2001 S$. MICHIGAN AVE. CHICAGO 16, ILL. 





XPERIENCED production men know that minutes 
E saved on a production or assembly line quickly 
mount up into valuable man-hours. 

Klein Pliers will help your workers save these min- 
utes. They have just the right spring to the handles— 
the correct balance to prevent tiring the hands. Sharp 
knives will cut through tough wire and stay keen even 
under hard usage. The jaws match perfectly and grip 
tight. Each plier is individually tested and inspected 
to make sure that it is worthy of the name it bears. 

Many manufacturers have found that Klein Quality 
Tools pay dividends on their production line—it will 
pay you to use them, too. 























Sold Threugh Jobbers 











sive your coil bases these superi- 
orities: 


Moreturns in same space—less 
space for same wire—mini- 
mum coil size—no insalatin 
strip required — saical-weend 
for greatest strength—SUPER- 
INSULATION. 


Round Square Rectangular 


PRECISION PAPER TUBE CO. 


ALSO DIELECTRIC PAPER TUBES 
iu 2035 Ww. CHARLESTON ST CHICAGO 47. ILLING 








This book on the care 
and safe use of tools 
willbe sent on request. 








Ask for Sample 










small ‘iin coils, 
= reactors and paper tubes 


sn 
NEUTRELEC is uniform in its ability to resist the flow of electricity, & S nhs 
Entirely free from weak spots, pin holes or imperfections. Perfect for yy GI i hi i I a ee 
square, rectangular or round tubes. Write for complete information, 


Made by PAPER MANUFACTURERS CO., Philadelphia, Pa. 
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Photo courtesy Kellog Switchboard and Supply Co. 


with KESTER 
ROSIN-CORE SOLDER’ 


@ In the assembly of electrical equipment, the life of the | 
apparatus often depends upon using the right solder and | 


flux. Not only must the solder alloy be of high quality but | 
the flux must be non-corrosive and non-conductive. 


@ Kester engineering research has developed a rosin-core 
solder that meets these requirements. It is recommended 
for all types of electrical work. The patented, plastic rosin 
flux is self-contained in the core of the solder. Work is faster 
because flux and solder are applied i in one simple operation. 
Connections are made permanently tight —withstanding 
shock, vibration or bending. Flux is non-conductive, non- 
corrosive, and non-injurious to insulating material. It will 
not lose its fluxing power even under temperature extremes. 


@ Kester Rosin-Core Solder is available in a wide range of 
core and strand sizes. Consult Kester engineers freely, with- 
out obligation, on any electrical soldering problem. 


xB 


KESTER SOLDER COMPANY 
4209 Wrightwood Ave., Chicago 39, IIl. 


Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 


}Y WAR BONDS 3 


KESTER SOLDER 


TIN ORDER AMENDED. For the present, if you re- 
quire solder of more 20% tin content, certify 
use on Kester orders; under WPB Order M-43 as 
amended November 3, 1943. Priorities Preference 
Ratings now govern only the scheduling of deliveries. 


KESTER 
ae —aacaeadal 


iD aS 8 


A complete range of sizes 
and capacities for practi- 
cally every industrial 
purpose. A wealth of lu- 
bricating experience is at 
your disposal, without 
obligation. Consult Gits 
for lubricator recommen 
dations designed for your 
applications. 


Grits aaa Te. Go. 


1840 South Kilbourn Avenue e Chicago 23, Illinois 


4 MAGNATROL 


MAGNETIC VALVES 


To control electrically the flow 
of Air-Gas-Oil-Brine- 
Hot or Cold Water, etc. 

Send for Catalog 


MAGNATROL VALVE CORP. 


56 BEEKMAN STREET NEW YORK, N. Y. 


TON ae halts 


MOLDED PARTS are pro- 
duced with the latest type of 
equipment and the parts are 
subject to a rigid inspection 
before leaving our plant. 


MOLDS are built in our own 
Tool Room, backed by over 
25 years’ experience in making 
Plastic Molds. 


INDUSTRIAL MOLDED PRODUCTS CO. 


2035 CHARLESTON ST ali ele 
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Our Contact Department is an institution in itself, alae with every — 
modern facility to furnish you anything you need in contacts and contact. 
material for light or heavy duty in platinum, palladium and their alloys, — 
gold and silver. Baker contacts carry the assurance that all work is done — 
to a rigid standard and only by i fa operators supervised by a Coot 
petent scientific staff. ; 


Among our regular products are contact screws, studs, bars, elsien: hs 
washers and laminated and inlay strips of any width and thickness. ok 


LIGHT ASSEMBLIES. We are equipped to undertake sub-contracting — 
work for light assemblies and sub-assemblies for the electrical, electronic, _ 
radio, refrigeration, heating and other industries and to make small 4 
instruments and instrument parts to your own ape oe 


BAKER & cO., INC. 
113 Astor St., Newark 5, N. J. 
NEW YORK SAN FRANCISCO CHICAGO 


METAL STAMPING SERVICE 
DRAWING a 


STAMPING So 
FORMING 


Small Metal Parts 
in 


Brass, Copper & Steel 


wiht 


PATTON-MACGUYER COMPANY 


17 Virginia Avenue, Providence, R.I. 


Like 95% of the operators of more than 100,000 motor vehicles 
recently surveyed, Mr. Aramiam says he “would more than wel- 
come a dependable self-locking nut—a nut that can’t shake loose.” 
Once tight, the Boots Nut stays tight. Its built-in lock holds 
an unshakable grip—will never loosen, until you take off the 
nut for use again. Being 100% metal, Boots are not affected 
by oil, gasoline, heat or cold. 
The Boots Nut was developed and first put ¢, 1" U%¥ au, 
into production in 1942, Simce no design 
changes are necessary for its use, you can ex- 
pect Boots protection on even the first post- 
war models of trucks, buses and passenger cars. 


Motion Picture—“All Work And No Play"”— 
16 mm. sound — 30 minutes. Write for information 


FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Fetch tate sec Thy : & seayrnsTnlten gh SELF-LOCKING NUTS 
v num ° a” 
_— ake Got Ie BO Tar Satg 


JAMES MILLEN MFG.CO Inc. Boots Aircraft Nut Corporation, Dept. 4-17 New Canaan, Conn. 


150 EXCHANGE ST. MALDEN, MASS. Representatives in New York - Chicago - Detroit - Indianapolis 
Los Angeles - Kansas City - Dallas - Toronto - Montreal - Vancouver 
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A plug and jack built with machine 
precision, ruggedness and strength. 
Absolutely different from conventional 
types. Perfect contact always assured 
because the side pressure is not carried 
by the contact elements. 


The pin is held na bulldog grip by a spring clip or 
U-shaped member (see dotted lines) that fits over 
the core of the jack or female member. Wobble- 
proof. Can't work loose. Unfailing operation. 


Extremely versatile. Can be fitted to any standard 
type of terminal or cable connector Accuratel 
machined and threaded for permanent union with 
hard rubber sleeve or bushing Quickly assembled. 
Simple in construction. Nothing to get out of order. 
Pin 3/16” diam., in one part; jack in three parts. 


THE PLUG AND JACK THAT “BECAME FAMOUS OVERNIGHT" 


Thousands in use. Praised by electrical 
engineers, instrument makers and others. 
THE PEERLESS LINE 
Multiple Contact Single —— Switches 
ing OF non 
Multiple Circuit or Drum Tae Switches 
Single Deck or Gang Type 
High Voltage Seuiioaener Teo S Switches 
Interlocking On-Off Switches 
Variable Reactors 
High Yaa High Variable Condensers 
vy Duty Jacks (Patented) 
> —— Footswitches 
Quick make—aquick break 


Write for descriptive literature. 


PEERLESS $08 LABORATORIES 


115 East 23rd Street, New York 10, N. Y. 


AVAILABLE e WANTED 


Address all keyed replies to the box number indicated, 
c/o ELECTRICAL MANUFACTURING; 
1250 Sixth Ave., New York 20, N. Y. 


EXPERIENCED ELECTRICAL ENGINEERS 


Graduate or non-graduate electrical engineers with at least three 
years of recent radio circuit or laboratory experience are needed for 
the development and design of pocket size radio and audio fre- 
quency equipment. The company is well established in the elec- 
tronics field and offers the right man a salary dependent on his 
experience and also the opportunity to grow in a relatively new 
field. The company is located in the suburbs of a large New England 
city. Box B-4. 


ELECTRICAL ENGINEER WANTED 


By small Midwest manufacturer of X-ray equipment. Free hand to 
develop ideas on design for postwar merchandise. Must be practi- 
cal. Splendid opportunity and permanent position for the right 
man. Statement of availability required. Write complete details 
in first letter. Strictly confidential. Box B-15. 


WANTED — ELECTRICAL ENGINEER 


We seek a man to take charge of design and to superintend manu- 
facture of dry type air-cooled transformers, three phase, 1200 kva 
and smaller. Box B-13. 


ELECTRIC MOTOR DESIGN ENGINEER 


A prominent electric motor manufacturer needs the services of 
four design engineers. 


All of these engineers must be thoroughly qualified to design 
special fractional and integral horsepower motors. They must be 
more than just copy engineers. They must be men with new and 
forward-thinking ideas based on practical motor design experience. 


One of these men should be a top-flight man with administrative 
ability to supervise the work of others. 


In reply, give all important particulars of education, past ex- 
perience and salaries earned. Box 116, Doremus‘& Co., 120 Broad- 
way, New York 5, N. Y. 


: ENGINEERS 
ELECTRICAL — MECHANICAL — ELECTRONIC 


A manufacturer of timers and traffic signal equipment in Middle- 
West offers excellent opportunity for several men in comparatively 
small organization. Give complete information; education; ex- 
perience; type of plants worked in; salary desired and telephone 
number. Box B-12. 


PRODUCTS WANTED 


New Products with good prospect for the postwar market wanted 
by well established East Coast manufacturer. Full facilities for 
development work available. All replies will be held in strictest 


| confidence. Box B-11. 
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FRACTIONAL H.P. MOTOR 


For use in model work, or in any usage where 

a.small, powerful, slow speed motor is required, 
; Compact, 1/20th horsepower induction type. 

Operates from 25 to 30 volts AC, 60 cycles. 

Motor speed 2400 RPM, with gear train drive 
| ing 4” shaft at 24 RPM. 2”x 1%,” x3” over 

all, excluding shaft. 

M14699. Specially priced 


BROADCAST RECEIVER 


tuned high fidelity radio 


= printer amplifier, facsimile 


elechron time switch clock. 
many uses in the labora- 
unit utilizes carbon paper 
hite paper as a recording 
with tubes and operating 
tions, but less recording 


MEISSNER 9" SLIDE RULE DIAL 

Single speed vernier dial mechanism. Fits %” 
shaft. 5-band scale caiibrated 5.85-18.2 me and 
17.6-42 me. Includes escutcheon and bayonet 
type dial-light sockets. Ratio 17:1. 

M9977. Type 23-8232 


OHMITE RHEOSTAT 

2-section unit. 1375 ohms each section. Each 
eovering approximately 40 degrees rotation, 
and insulated from each other. 4” shaft. 


LAFAYETTE DYNAMIC SPEAKER 

5-inch. For call systems, hearing aids and 
midget radios. 

M19262. 450 ohms ....4.--+--- wooed 


; NOTE: All items subject to prior sale 


e country's most valuable catalog of 
LECTRONIC COMPONENTS AND EQUIP- 


DRAGES PACKED WITH ITEMS AND VALUES OF 


TO INDUSTRY, GOVERNMENTAL AGENCIES, 
VICE MEN, RADIO SCHOOLS, ETC. THE ONLY 


SOF ITS KIND, COPIES ARE GOING FAST. MAIL 


COUPON IMMEDIATELY. 


01 W. Jockson Bivd., Chicago 7, Itinois We 265 Peachtree Street, Atlonta 3, Georgia 
NTE ATS NTT LCL LET IIE RLS ALL TT TNR 
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“WELL, LET'S INVESTIGATE 
WE'VE EVERYTHING TO GAIN 
AND NOTHING TO LOSE” 


PUT THINSTEEL 
TO TEST! .... 


‘ 
t 
x 
\ 
; 
é 
& 
‘ 
{ 


Product improvement and new design 
always 
Material. specifications demand the most: 
important initial decisions . . . bound by 
considerations of physicals; costs, fabri- 
cation adaptability and the product's fin- 
ished appearance. To best prove all 


present fabrication problems. 


phases of profitable production planning, 
no better preliminaries are known than 


THINSTEEL 
FACTS 


GAUGES THIN AS .001” 
WIDTHS UP TO 24” 


COILS UP TO 300 LBS 
PER INCH OF WIDTH 


EXTREMELY CLOSE 
TOLERANCES. 


STANDARD AND 
SPECIAL TEMPERS 


STANDARD FINISHES. 
CARBON AND ALLOY 
GRADES. 

WIDE RANGE OF 
PHYSICALS 


actual material sample fabricat- 
ing tests. In cases where light 
gauge cold rolled strip steel 
may be under. consideration, 
CMP, the PIONEER in PRECI- 
SION cold-rolling, perhaps can 
help you gain many fabrication 
economies. CMP will cooperate 
in supplying the right metal 
tailored to your job. And in your 
investigation of CMP Thinstee} 
- +. and actual tests ... we're 
sure you'll find the answer. 


GIVES MAXIMUM PRODUCTION PER TON 


THE COLD METAL PRODU 


COLD METAL PROCESS CO., Y 


SUBSIDIARY HE 





cTs co. 


ADAPTABLE... 


FOR MANY PURPOSES 


The Ward Leonard Midget Metal Base Relay has proven 
so satisfactory and dependable that several adaptations 


have been made in it to give it even wider application. 


egagg:s 


The relays shown above are the original relay, one with 


Q200 
Se By By 


auxiliary contact and one with porcelain insulation. 
These relays may be furnished with studs in place of 


metal bases. 


ae ' 
Only 1% inches in height. For aa 
continuous operation on AC and 7 «ah 


DC voltages up to 110-115. 


Destispteduseciow. Tus BORED. RELAYS » RESISTORS » RHEOSTATS 


Relay described in data Bulletin 
LOR ee rar 0 ONPy- Electric control @m ) devices since 1892. 


PLLLS 2 POS 2fetets 


WARD LEONARD ELECTRIC COMPANY, 34 SOUTH STREET, MOUNT VERNON, NEW YOR 
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Acme Electric & Mfg. Co.. 
Acme Wire Co............. 
Aerovox Corp.. 

Aircraft Screw Products Co 
Akron Porcelain Co....... 


Allen Mfg. a is ady-e cs 
Alliance is: 
eet . of America 


Aluminum Goods Mfg. Co 
American Brass Co........ 
American Lava Corp...... 
American Magnesium Corp. 
American Phenolic Corp. 
American Rolling Mill Co. 
American Screw 3 
American Spring of ‘Holly, +» Ine 
American Steel & Wire 
Amperite Co.. 

Anaconda Wire & Cable Co 
Andrews Steel Co., The. . 
Armstrong Cork Cas.. 

Arnold & Co., M. E...... 
Arnold Engineering Co., The. 


Arrow-Hart & Hegeman Electric Co. 


Associated Research, Inc.. 
Atlantic Screw Works. . 
Auburn Button Works 
Automatic Elec. Sales Corp 


Berber-Colmen Co.. 
ot Mf. oe. © Rea a 5% 
ros. 


Carbon Co.. 
Belden Mfg 
Bentleet Harrie Mfg. Co... 
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The Importance of MICA 
for National Defense 


Mica spark plugs are a vital part of our high- 
speed Dive-Bombers. NO OTHER MA- 


TERIAL could stand the terrific changes in 


temperature encountered at high altitudes! 


FORD RADIO & MICA CORP. 


JOSEPH J. LONG, Pre:.§ 


538 63rd ST., BROOKLYN 20,N. Y. 
Established 1917 Tel. Windsor 9-8300 


ELECTRICAL MANUFACTURI) 


Binding covered by U. S. Patent No. 2,195, 








Se 


ahaa: kol- Mo ME) ole Zl Ml dial: ae ls apr ke a 
Fee tolds Mele tl AMSA -t ee eee hl) eM mal) 
results of a shotgun wedding? 

ee HC CM) Cmts job a sweetheart . . . if you take ad- 
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a motor, an electric brake, a mechanical variable speed unit and 
a gear reduction . . . all designed and built into one compact 
integral unit . . . this Master motor provides variable speed at 
Cela a Mel Lime Lilet lal- MTCC lied ME ah ae Lal mL 
aL Ib Artiy )-L1-M ime cla h Mlle Lh mela) 
the machine, saves space, saves money and greatly improves the 
output, safety, appearance and convenience of the equipment. 

Probably you will not need exactly the same combination of 
Mt MS SC tL ig Pee te 
motors for every current specification, every type of enclosure, 
and every type of mounting arrangement . . . in fact, is the most 
flexible, the most versatile line of motor drives in the world. 
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THE MASTER ELECTRIC COMPANY ®@ DAYTON 1, OHIO 





ASS in motion requires power—to start, to main- 
tain, to stop. Because power is expensive, whether 


it be steam, electricity, gasoline or men’s muscles, mag- 
nesium alloys offer considerable economies and advan- 
tages. Disregarding friction, a miagnesium unit requires 
less than 1, as much energy to overcome inertia as a 
steel unit of the same dimensions. 

The extremely favorable weight-strength and weight- 
stiffness ratios mean that little or possibly none of this 
power saving need be sacrificed when converting to 
magnesium alloys. 


Where to save with magnesium. In transportation (cars, 
buses, trucks, trailers, aircraft); in hand-operated items 
(vacuum cleaners, hand and portable tools, instrument 
cases, hand trucks and dollies); in reciprocating parts 
(anything that must be started, stopped, reversed). 


Magnesium’s Availability 


Magnesium facilities were developed to help win the 
war. Now the supply is adequate, and many applica- 
tions other than in aircraft are being approved. 

If your products can be improved by the use of 
Revere Magnesium Alloys, we suggest you consult us 
about availability for civilian products. 


REVERE 
MAGNESIUM 
ALLOYS 


Mill products available. Revere magnesium facilities are 
among the largest in the world, producing sheet and 
plate, rod and bar, tube, extruded shapes, forgings and 
forging stock, in four different alloys. 


May we assist you? The Revere Technical Advisory Ser- 
vice is at your command, ready to help you take full } 
advantage of the remarkable qualities of Revere Mag- 
nesium Alloys. Let us show you how to use them to 
modernize and improve your own product, how to 
speed production by increasing machining speeds, how 
to form, weld, rivet—simply, economically. 
e 

Write for your complimentary copy of the new 32: 
page booklet, “Revere Magnesium Alloys and the Light 
Metals Era.” Presents the basic facts plus detailed 


technical data. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 


MAGNESIUM-ALUMINUM DIVISION 
Executive Offices: 230 Park Avenue, New York 17, N. Y. 
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